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SECTION 1

INTRODUCTION

This report describes a breadboard microcomputer system based
on an Intel SBC 80/20 Single Board Computer (SBC) which fulfills the
project demonstration requirements for an improved polling
capability for various satellite terminal users. The system
underscores the flexibility and power of microprocessor-based
nardware and software applications and provides extensive simulation
capabilities related to terminal performance improvements for Air
Force Satellite Communications (AFSATCOM) ultra high frequency (UHF)
satellite communications in a real-time environment.

A preliminary study to investigate the attributes and growth
potential of the AFSATCOM narrowband (NB) automatic Roll-Call
Polling mode was undertaken by The MITRE Corporation for the Elec-
tronic Systems Division/Air Force Systems Command (ESD/AFSC). The
purpose of this study was to lay the groundwork for eventual imple-
mentation of polling mode enhancements through software-only changes
to the AFSATCOM message processor unit (MPU) subsystem as one means
of improving overall netting capabilities. Subsequent polling-
related studies involving advanced concepts have identified growth
possibilities in the MPU subsystem which need software-only changes.

As a result of these studies, it was concluded that many of
these new polling capabilities could be demonstrated easily and
economically through use of currently available microcomputer
techniques without the need to modify any existing AFSATCOM hardware
or software. New functional capabilities could be added by a
serially transparent microcomputer using existing interfaces
presently employed by the AFSATCOM MPU subsystem. A polling
improvements project was therefore undertaken which resulted in the
development and testing of the microcomputer system detailed in this
document.

To place the polling improvements in perspective, an overview
of the AFSATCOM space and terminal segments is presented in section
2. Section 3 briefly describes the polling improvements project and
its initial test results. Section 4 presents details of the polling
improvements actually implemented by using a microcomputer add-on
enhancement with an AFSATCOM terminal. Sections 5 and 6 provide
details of the microcomputer hardware and software, respectively,
for the demonstration system. Section 7 presents the overall
conclusions and recommendations with regard to AFSATCOM polling
enhancements and the follow-on objectives and planning for

1




subsequent demonstration testing. The AFSATCOM Roll-Call Polling
mode is described in appendix A and a full source code listing is
provided in appendix B.
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SECTION 2

AFSATCOM SYSTEM OVERVIEW

The AFSATCOM System is designed to provide command, control,
and communications capability on a worldwide basis to Single
Integrated Operations Plan (SIOP) and other designated high priority
users for emergency action message (EAM) dissemination, force
direction, force reportback, and Commander-in-Chief (CINC)
internetting. Communications are also provided for a limited number
of non-SIOP normal force elements. The AFSATCOM System operates in
the 225 to 400 MHz UHF spectrum and uses the 75 bits-per-second
(b/s) teletype (TTY) service with frequency shift keying (FSK)
modulation.

The AFSATCOM System, depicted in figure 2-1, consists of a
space segment and a terminal segment. The space segment includes a
communications capability designed into satellites such as the Navy
Fleet Satellite Communications (FLTSATCOM) satellites as well as Air
Force transponders carried "piggy-back” on other vehicles. The
terminal segment is composed of various configurations operationally
characterized as SIOP, normal force (non-SIOP), and command. SIOP
and normal force terminals utilize only 5-kHz NB FSK channels, while
command terminals also have access to an M-ary FSK 500-kHz bandwidth
wideband spectrum. To ensure orderly management of day-to-day
operation and control, each terminal user is part of an overall
AFSATCOM System control structure.

2.1 SPACE SEGMENT

The AFSATCOM space segment consists of several types of
transponder carried on different host satellites. AFSATCOM
equipment is designed into each of the Navy FLTSATCOM satellites in
geosynchronous equatorial orbit to provide overlapping earth
coverage in all areas except the polar regions. Polar coverage is
provided by Satellite Data System (SDS) satellites placed in highly
inclined elliptical orbits.

Each satellite has 12 NB channels for specific user functions.
The first seven NB channels are used to disseminate the EAM, force
direction, and force reportback for SIOP/nuclear-capable forces.
The next four NB channels are assigned to support essential
operations of non-SIOP high priority Air Force users. The twelfth
NB channel is used for system control and is designed to function as
the orderwire (OW). Each of the FLTSATCOM satellites also has a

3
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wideband (WB) channel. Accesses on the WB channel have been
assigned to the National Command Authority (NCA), the CINCs, and
members of the Worldwide Airborne Command Post (WWABNCP) fleet for
the CINC Internet. SIOP and force terminals do not have access to
the WB channel. Command post and net control terminal elements have
the capability to command the various satellite modes using their OW
or NB channel equipment.

2.2 TERMINAL SEGMENT

The AFSATCOM terminal segment consists of various equipment
configurations to meet SIOP, normal force, and command operational
requirements. The terminals are airborne or ground-based depending
on the user application.

SIOP terminals provide 75 b/s half-duplex TTY operation via the
5-kHz NB satellite channels and can be operated in time division
multiplex (TDM) modes under control of a command post. The
input/output (I/0) devices are a keyboard, teleprinter, and
appropriate control/monitor panels. Hard copy is available from
terminals using the teleprinter. A SIOP synchronizer provides
proper synchronization during TDM operation.

Normal force terminals (airborne and ground) provide 75 b/s
half-duplex TTY operation via a 5-kHz, fixed frequency satellite
channel. The absence of a SIOP synchronizer allows the normal force
terminals to operate only in non-TDM modes.

Command post (CP) terminals can send, receive, and monitor
messages; establish SIOP timing synchronization for TDM-1 (normal)
and TDM-2 (stressed) modes; provide satellite UHF commands; initiate
EAMs; and operate in a network control system using an OW channel.
They can also monitor and record all reportback data to allow
command transition. These terminals use full-duplex 75 b/s TTY
operation on the 500-kHz WB channel, along with half-duplex and
full-duplex 75 b/s TTY on the 5-kHz NB channels. Each CP terminal
can operate as either a CP terminal or SIOP force terminal when in a
slave mode. In the slave mode, SIOP timing synchronization is
provided by another CP terminal. The AFSATCOM Type 12 CP terminal
is described below since it was used for the polling improvement
demonstration capability discussed later.
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2.3 AFSATCOM TYPE 12 COMMAND POST TERMINAL

The AFSATCOM Type 12 (AN/TSC-88) CP terminal provides full-
duplex record communications using FSK modulation at 75 b/s and is
housed in an S-280 shelter that can be transported for rapid global
deployment. The terminal consists of equipment installed in four
electrical equipment cabinets and a two-position operator console,
all within the shelter. Steerable and fixed antennas are set up
outside the shelter when it is operational and are stowed inside
during transport. Figure 2-2 is a functional block diagram of the
Type 12 CP terminal.

Five AN/ARC-171 transceivers (R/Ts) and their associated
controls, in conjunction with two half-duplex and one full-duplex
narrowband modems, and two full-duplex wideband modems, provide five
transmit (TX) and 12 receive (RX) communications channels. These
channels are identified as follows:

® NB-1: a one transmit/one receive (1x1),
half-duplex, NB (5-kHz) channel.

® NB-2: a one transmit/eight receive (1x8),
full-duplex, NB (5-kHz) channel.

e OW: a one transmit/one receive (1x1),
half-duplex, NB (5-kHz) channel.

® WB-1: a one transmit/one receive, j
full-duplex, WB (500-kHz) channel.

® WB-2: a one transmit/one receive, ;
full-duplex, WB (500-kHz) channel. !

Several narrowband operating modes are available in the "
AFSATCOM System. During normal operation, messages on NB channels
one through seven are received by FLTSATCOM and SDS satellite :
packages on fixed uplink frequencies and retransmitted on fixed
downlink frequencies. Methods of transmission in the normal mode
include random and polled access. Random operation allows the
terminal to enter the net on a random access basis using an open
(not busy) select channel. Polled operation allows the Type 12 CP
terminal to query each terminal in the net in sequence, with each
terminal responding automatically with a precomposed message when it
detects its own unique code sequence.

All of the NB channels, including the OW channel, can be used ]
for automatic polling. In the polling mode, the Type 12 CP terminal
sequentially addresses poll inquiry messages to terminals assigned ]

6
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to various poll groups. Poll groups and polling operations are
under the control of software programs in the terminal computer, the
MPU. Four separate poll groups and up to 16 members apiece are
allowed by the software. Each terminal to be polled will precompose
a poll response message. When the unique address of that terminal
is recognized in a poll message, the precomposed message of up to 30

" seconds in length is automatically transmitted.

During periods of high density traffic, the Type 12 terminal

can initiate synchronized operation for SIOP users by implementing a
TDM mode. In this mode, the CP synchronizer periodically transmits
a sync message which automatically establishes a time reference
within each SIOP terminal in the net. In the TDM-1 mode, each SIOP
terminal is constrained to transmit a precomposed message within its
assigned time slot. Sixty consecutive time slots constitute a frame
after which the sequence is repeated, with the CP synchronizer
transmitting a new sync message in the last time slot of each frame.

During TDM-1, only the transmit time of each SIOP terminal is
controlled by the CP synchronization message. During TDM-2, both
the transmit time and transmit frequency of each SIOP terminal are
synchronized by the CP synchronizer. In the TDM-2 mode, the
satellite transponder is commanded into a stressed mode, which
causes the first seven NB receive channels in the satellite to
frequency hop on a pseudorandom basis. Also in the TDM-2 mode, each
SIOP terminal is constrained to transmit in its assigned time slot
and the transmit frequency changes with each time slot. The
transmit frequency is determined by the code-of-the-day which is
programmed into each synchronizer by the operator. Before the net
can enter the TDM-2 mode, the satellite must be commanded into the
stressed mode.

Three modes of operation are also provided on the WB M'ary FSK
channels. These are: (1) random access precomposed message; (2)
random access manual message composition; and (3) full-duplex relay,
which is also available in NB random access mode.

During normal CP terminal operations, communications channels
OWw and WB-2 are assigned to operate with a fixed antenna. The WB-1,
NB-1, and NB-2 channels are assigned to operate with a tracking
antenna. Antenna switching is provided to allow the OW and WB-1
channels to operate with either antenna.

Additional details pertaining to the AFSATCOM Type 12 terminal
can be found in another document.




2.4 CURRENT AFSATCOM POLLING CAPABILITIES

The present AFSATCOM polling capability is primarily
structured for automatic operation in the non-TDM unencrypted mode
over a single 5-kHz NB channel. Polling operations for AFSATCOM

v System control are conducted from MPU-equipped terminals by
utilizing a polling algorithm contained in the MPU software.
Communications supervisory (COMSUP) commands input by the terminal
operator are used either to enter or delete poll addresses as well
as to start polling operations. Up to 64 pollees may be entered
into a poll net consisting of four groups having 16 members,
maximum, per group. Addresses for each group member are related to
others in the same group, with poll address recognition actually
taking place within the AFSATCOM automatic send-receive (ASR) I/0
hardware. During MPU automatic polling operations, a non-reportback
of a polled address will cause a 30-second fixed time-out delay
within the MPU before generation of the next poll mersage. Appendix
A gives a more complete description of current AFSATCOM polling
operation, including polling message formats, address structure, and
poll-related COMSUP commands for the MPU.

2.5 POLLING LIMITATIONS
The following limitations of the AFSATCOM polling mode

constrain its utility in an operational environment.

1. Small Network Size

A maximum of only 64 pollees can be accommodated in the
existing MPU polling software. Present AFSATCOM require-
ments forsee nets needing to accommodate between two and three
times this number.

2. Inflexible Addressing Structure

The group organization required in present auto polling
dictates that all members of a poll group have the last
two of their three address characters in common. Polling
always commences with the lowest address of each group of
16 and proceeds in sequence toward the highest address
before attempting to poll the next group. No provisicn
is made for randomized poll addressees who are not group-
related members.




No Prioritization/Interruption Features

No provision is made for real-time prioritization of pollees
based on operational needs for early or more frequent report-
back requirements. Also, no provision is made for momentary or
short-term interruptions of polling operations to accommodate
higher priority traffic without complete repolling of all users.

Inefficient Bookkeeping Scheme

Current polling operations dictate that all poll address
additions or deletions be entered by COMSUP command. This can
be a time consuming process, especially since no provision for
a truly automated MPU poll table generation/display is avail-
able to the operator. Also, prior coordination of poll address
assignments is essential but is unwieldly when attempted

in real-time. Manual bookkeeping procedures are thus mandated
to keep abreast of current poll net membership.

No Automated Handover Procedures H

No provision is currently made for an automated handover
procedure to an alternate net control station (NCS) for
polling operations. All poll address additions/deletions
must be accommodated by the alternate NCS on a manual
basis.

No TDM Polling Mode

Automatic polling is currently restricted to the non-TDM

mode. Although TDM poll response is possible from a polled

I/0, the existing MPU polling software is not presently con-
figured to cope with the structural differences between AFSATCOM
non-TDM and TDM operation since automated TDM polling was

not originally conceived as a basic AFSATCOM netting require-
ment.

Single Channel Polling Restriction

Polling inquiry messages sent by the MPU during polling
operations are limited to a single channel. Simultaneous,
independent polling on more than one channel is not currently
possible in a terminal equipped with a single MPU.

Unencrypted Reportback Limitation

In general, the 30-second time-out constraint during automatic
polling limits the length of reportback possible. In additionm,

10




MPU-equipped terminals incur internal MPU delays such that their
reportback is limited to 130 characters, maximum. This restricts
the use of the Auto Polling mode to unencrypted operation with a
fixed upper limit on the size of a reportback message; the upper
limit depends on the type of terminal responding.

9. No-show Delay Penalty

The present fixed 30-second time-out for auto-polling also
incurs a severe delay penalty when a no-show occurs. A no-
show, or non-reportback, may occur for a variety of reasons
such as failure to properly receive the polling inquiry message,
failure to be in the I/0 poll mode, etc. Figure 2-3 shows the
polling delay performance of the present non-TDM roll-call
polling mode as a function of the number of non-reportbacks
(assuming a 40-character reportback when one does occur) for the
maximum net size of 64 polled non-MPU terminals. The vertical
axis indicates the time to completion for polling the entire
net. As fewer net members report back, the time t¢ completion
for polling increases dramatically. This is counter to the
concept of maintaining a predictable level of AFSATCOM network
performance in situations supposedly under the control of a CP
terminal.

10. Error Detection and Correction

No automated procedure currently exists for repolling a net
member upon detection of a character error while in the polling
mode. The existing AFSATCOM unencrypted message structure pro-
vides for odd-parity character transmission, but this capability
has yet to be fully exploited.

11
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SECTION 3

AFSATCOM POLLING IMPROVEMENTS PROJECT

Providing enhanced polling capabilities by using AFSATCOM-
compatible techniques to meet the ever increasing demands of the
AFSATCOM System is a primary concern because the Air Force has an
extensive hardware investment in terminal assets. Significant
changes to present hardware or software must be evaluated with
regard to both operational and logistical effects. Polling
improvements should also provide flexibility for a wide range of
applications yet to be defined and at the same time address the
reportback needs of specific AFSATCOM users with known requirements.

3.1 PROJECT DESCRIPTION

A microcomputer-based approach for demonstrating various
improved AFSATCOM polling capabilities, involving no hardware or
software modifications to existing AFSATCOM equipment, was conceived
by MITRE to be the most cost-effective means of validating many of
the proposed concepts. The microcomputer provides real-time, on-
line simulation of new polling capabilities while functionally
emulating changes to MPU software. Making this microcomputer
serially transparent to existing system operation with no need to
modify AFSATCOM assets is an inexpensive way to validate new polling
concepts. Operational MPU software does not need to be modified
until after these concepts are validated and user coordination is
achieved on a final implementation approach. Physically, the
microcomputer interfaces between the MPU and either NB-1 or OW modem 1
in the AFSATCOM Type 12 terminal. A project was initiated to
translate these improved polling concepts into actual breadboard
hardware and software suitable for demonstration purposes. For this
purpose, the microcomputer development facility based around a
Tektronix 8002A microprocessor laboratory at MITRE-Bedford was used.

Figure 3-1 describes the overall implementation approach for
the project. Because of the small staff for this undertaking (two
part-time MITRE technical staff), relatively close coordination
between hardware and software design efforts was possible, with the ]
result that the project was successfully completed in nine calendar
months.
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Figure 3-1 Polling Hardware/Software Design Cycle
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3.2 LIMITED TEST RESULTS

Following completion of bench testing and terminal integra-
tion, the microcomputer system was made available for demonstra-
tion testing. Technical compatibility of the improved polling
hardware/ software with the AFSATCOM Type 12 terminal was
demonstrated during the initial tests. With the microcomputer
installed in the terminal, both software and hardware bypasses
provided AFSATCOM system transparency for normal AFSATCOM modes.
After completion of various terminal performance tests, actual
network testing was conducted using the FLTSATCOM satellites. All
of the significant performance improvements for polling (described
in detail in section 4) were also demonstrated successfully in
conjunction with other cooperative AFSATCOM terminals operating
through the satellite system. As a result, the microcomputer system
is now considered available for network-wide tests on a much larger
scale, with emphasis on operational testing to demonstrate improved
netting capabilities to potential users.
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SECTION 4

MICROCOMPUTER-BASED POLLING ENHANCEMENTS

Significant improvements to the present AFSATCOM polling mode .
operation have been achieved with the microcomputer-based addition
to the AFSATCOM Type 12 CP terminal. These improvements have been
demonstrated to participating terminal operators during actual on-
line demonstrations.

4.1 MAJOR POLLING IMPROVEMENTS

The major polling improvements implemented in the AFSATCOM Type
12 CP terminal are described below. Table 4-1 compares existing
AFSATCOM polling capabilities and the microcomputer-based
improvements. These improvements are a real-time simulation of
capabilities possible with software-only improvements to the
AFSATCOM MPU.

4.1.1 Group/Non-Group Polling and Prioritization

The current AFSATCOM System can poll up to four groups of
related net members where each group is defined as a set of 16
addresses and each address in the group has the same last two hexa-
decimal address characters. This group structure is retained in the
improved polling software. In addition, a new set of net members is
permitted which may contain up to 80 random addressees (equivalent
to five 16-member groups) independent of any related group address
structure. This provides flexibility to organize and poll up to a
maximum of 144 group and non-group net members per channel.

During polling net organization with the microcomputer
software, the non-group members are accorded a higher priority level
with respect to group-related members. Four priority levels of
polling net organization have been chosen for demonstration
purposes: (1) priority check-ins, (2) routine check-ins, (3) no-
traffic check-ins, and (4) group check-ins.

During polling operations, the non-group related check-ins of |
priority levels 1, 2, and 3 are polled before the group-related !
check-ins of level 4. The NCS terminal operator can enter any of
these check-ins into the polling net by COMSUP command. A remote- 5
entry automatic check-in for levels 1, 2, and 3 is also possible.
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In addition to normal termination of polling, an automatic
repoll capability has been provided to allow continuous monitoring
of reportback status activity. Also, an interrupt-and-resume
feature provides a standby mode for polling operations to
accommodate higher priority communications without the need to re-
initiate a repoll of net members who have already reported back.

4.1.2 Remote Entry Automatic Check-in

The microcomputer software provides an automatic remote self
check-in before the start of actual polling operations. This allows
potential users to become polling network members without manual
intervention by the NCS terminal operator. A non-group polling list
can be rapidly structured yet the work-load imposed on the operator
by the large number of possible random addressees is minimized.

This enhancement also allows check-in table entry while current
polling operations are in progress.

The NCS terminal operator retains positive control of all
check-ins, including remote check-ins with the following software
features:

1. The remote check-in mode can be enabled or disabled
separately by COMSUP command.

2. Check-ins can be verified using COMSUP commands to obtain
hardcopy poll table printouts of listed poll check-ins
and poll net members. (This includes both group and
non-group check-ins.) Check-in addition/deletion can
be accommodated by COMSUP command as needed.

3. Automatic slot assignment and reportback prioritization
(order of reportback) of poll net members is done in the
polling software before the start of actual polling
operations; reassignment of slots is also possible
with a COMSUP command.

4. An ALL CALL message initiated via COMSUP command by the
NCS terminal operator informs all listed polling net
members of their TDM slot assignments (to be dialed
manually into their respective AFSATCOM synchronizers).
Dial-up of respective slot assignments avoids subsequent
contention problems during TDM polling operations should
that mode become active.
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4.1.3 TDM Auto Polling

This enhancement provides TDM auto polling in addition to the
polling capabilities available in the non-TDM mode. Thus, AFSATCOM
TDM-1 and TDM-2 system modes are made compatible with the new
terminal polling capabilities. This implementation requires the
AFSATCOM synchronizer in the CP terminal to act as a master (i.e., a
net control element) during TDM polling operations.

To carry out auto polling in the TDM modes, the software
utilizes a tabular listing containing the addresses of all terminals
in the poll network and their respective assigned reportback time
slots. The TDM mode provides 60 slots per frame. During actual
polling operation in the TDM mode, eight contiguous slots containing
up to six poll messages per slot at the beginning of each AFSATCOM
frame are dedicated to sending polling messages from the CP terminal
to the pollees. Three unassigned slots immediately following these
eight may be used for break-in by unassigned or emergency users.

The 48 slots following can then be used for terminal reportbacks.
The final slot in the frame, however, is normally reserved for
synchronization messages. Because each AFSATCOM terminal is
assigned its own unique address, several pollees can be assigned to
the same reportback slot. The microcomputer software presently
provides for polling a maximum of 144 users in three successive
frames (with 48 reportbacks per frame). This, however, is not an
ultimate AFSATCOM System limitation. Up to three addressees may be
assigned to the same slot under this polling scheme, but this number
could be increased to accommodate additional users as necessary, if
more frames are used.

The AFSATCOM TDM response of force terminals (or CP terminals
in the slave mode) limits polling responses by a polled terminal to
40 message characters during a frame. Also, TDM polling does not
have an encryption capability as presently implemented. However,
various priority traffic indicators in the poll response message
cause a printout alert message at the NCS terminal for subsequent
operator action. These are described in more detail below.

4.1.4 Automatic Slot Assignment

In conjunction with TDM polling, the microcomputer software
provides automatic slot assignment of listed poll net members for
subsequent TDM reportback. Before actual start of polling, members
of the network are informed of their slot assignments by means of an
ALL CALL message generated by the software. This message also
indicates which users have been accepted into the poll listing along
with their priority order of reportback. The ALL CALL message, like
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the slot assignment made during the course of compiling the poll
table, is generated automatically by operator-initiated COMSUP
command.

4.1.5 Encrypted Non-TDM Polling

The present AFSATCOM polling time-out limitation of 30 seconds
precludes the use of long encrypted reportback sequences. The
microcomputer system software, however, permits encrypted polling
responses in the non-TDM mode of operation. The software is
configured to recognize KG-35 encryption device message indicator
(MI) sequences at the beginning of a message and automatically
disables odd-parity checking in the AFSATCOM NB modem upon
recognition of a valid MI header. While message traffic is being
received during polling, no message time-out occurs in order to
accommodate encrypted sequences of long lengths. Once received, the
AFSATCOM MPU routes the incoming encrypted reportback to a KG-35
device for eventual decryption.

4.1.6 Error Detection and Correction (EDAC)

The present AFSATCOM polling capability does not provide for
any EDAC during either polled or non-polled operations. The
microcomputer software does provide limited EDAC during polling
through satellite downlink monitoring of poll messages. Polling
message retransmission then takes place upon detection of error.
This technique, however, requires full-duplex operation
(simultaneous transmit and receive) whereas the demonstration
hardware is interfaced with either the AFSATCOM OW or the 1x1 NB
modem, both of which are configured as half-duplex equipment.

With a full-duplex channel, after transmission of a polling
message during non-TDM mode, the microcomputer compares the message
sent with the one received on the satellite downlink and causes a
retransmission of the same message upon detection of any mismatch.

A maximum of three automatic poll message retransmissions is
possible with the present microcomputer software. No EDAC is
presently provided in the TDM polling mode nor is EDAC provided on
reportback responses, although no inherent limitation precludes such
additional capability.
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4.1.7 Variable Non-Reportback Time-out

A variable non-reportback time-out feature using a COMSUP
command with the microcomputer software provides the terminal NCS
operator with an added dimension for control. By controlling the
time-out delay from the possible non-reportback of polled terminals,
the operator can minimize the time-to-completion of polling the
overall network. The operator enters the COMSUP command with the
desired time-out duration expressed in seconds. Note that the
present AFSATCOM non-reportback poll time-out is a non-changeable 30
seconds, whereas the microcomputer software allows for a 1 to 99
second range. Choice of the optimum delay depends on actual
satellite and AFSATCOM I/O device delays and the polling strategy to
be employed. The ability to vary the time-out delay can have
profound effects on the overall polling completion time.

4.2 NEW COMMANDS AND MESSAGES FOR POLLING

The following new polling commands and message formats are
possible with the microcomputer software.

4.2.1 COMSUP Commands

Table 4-2 summarizes the new COMSUP commands available to the
NCS terminal operator when using the microcomputer system polling
enhancements. Note that all the commands listed contain the ZNR
character field in the first three character positions in order to
identify this properly as an unencrypted message in an AFSATCOM
preproduction Type 12 terminal. (AFSATCOM production-type terminals
would require a "UUU" sequence.) The fourth character position is
an exclamation point ('"!") which signifies a COMSUP message to the
microcomputer's improved polling software. The fifth character
position of a COMSUP message is always a mode character. Characters
six through nine are microcomputer address characters. (The
microcomputer address is also changeable via a COMSUP command.)
COMSUP commands intended for the microcomputer, and any other
unencrypted messages, are input to the AFSATCO!M terminal and
intercepted by the polling software. These COMSUP commands are
never transmitted to the AFSATCOM modem.

The seven message categories defining the new COMSUP commands
are shown in table 4-2. These functional categories satisfy the
increased control and data entry requirements for the various
polling mode enhancements.

21

e




1

,""‘
T

fih;;

L 14 4

Command Type

Check-in Table
Entry

Check-in Table
Deletion

Table 4-2

COMSUP Commands For Polling Enhancements

Function(s)

Enable External

Check-ins

Disable External

Check-ins

Single Priority

Check-in

Single Routine

Check=in

Single No-Traffic

Check-in

Group Check-in
Priority Table Load

Routine Table Load

Command Message Format

ZNR!SABC1
INR!SABCY
ZNR!CABCAAAI
ZNR!DABCBBB1

IZNRIEABCCCCH
ZNR!BABCDD1
ZNR!1ABC ADR1 ADR2
ZNR!2ABC ADR3 ADRA

No Traffic Table Load  ZNR!3ABC ADR5 ADR6

Priority Table

Re-initialize

Routine Table
Re-initialize

No-Traffic Table

Re-initialize

Group Table Re-

initialize

Single Priority

Deletion

Single Routine

Deletion

Single No-Traffic

Deletion

Single Group
Deletion
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ZNR!FABC

ZNR!GABC

ZNR!HABC

ZNRIAABC

ZNR!NABCPH1

ZNR!NABCR@1

ZNR!NABCN@1

ZNRINABCGAN
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Table 4-2 (Continued)

COMSUP Commands for Polling Enhancements

Command Type Function(s) Command Message Format

Check-in/Poll Table Priority Table

Printout Printout INRIUABCPXYZ
Routine Table
Printout ZNRIUABCRXYZ
No-Traffic Table
Printout ZNRTUABCQXYZ
Group Table
Printout INRIUABCOXYZ
Build/Printout
of Poll Table ZNRIMABC
Poll Table
Printout (Local) ZNRYUABCZXYZL

Poll Table Print-~
out (Locai and

Remote All Call) INR'UABCZXYZR
External Table Priority Check-in
Transfer Table Transfer INRITABCXXYZ
Routine Check-in
Table Transfer INR!TABCYXYZ
No-Traffic Check=-in
Table Transfer INRITABCZXYZ

Poll Table Transfer INRI!TABCTXYZ




Table 4-2 (Continued)

COMSUP Commands For Polling Enhancements

Command Type Function(s) Command Message Format

Poll Mode Control Single Poll Enable ZNR1JABC1S
Single Poll Disable ZNR!JABCSS

Multiple Poll
Enable ZNRIJABCIM

Multiple Poll
Disable ZNR!JABCOM

Non-TDM Poll
Interrupt ZNR!LABC14

TOM Poll Interrupt INRILABCG1

TOM and Non-TDM
Poll Interrupt ZNR!LABC11

Disable All Poll
Interrupts ZNR! LABCO9

FNDAC Mode Fnahle ZNR!PABC1
EDAC Mode Disable ZNR!PABCY

Poll Message Time
Delay ZNR!KABC10

Reportback/Poll

Message Slot
Reassignment ZNR!OABC10182634425004
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Table 4-2 (Continued)

COMSUP Commands For Polling Enhancements

Command Type Function(s) Command Message Format

Miscellaneous Disable COMSUP Msg.
Printout ZNR!LABCH
Enable COMSUP Msg.
Printout ZNRILABCH
Disregard All Non-
COMSUP Msgs. ZNRIVABC2
Disregard Non-COMSUP
Msgs. when Polling ZNR!VABC1
Enable Recognition of
All Types of Msgs. ZNR!VABCO
RS-232 1/0 Enable ZNR!QABC1
RS-232 |/0 Disable ZNRIQABCH
Microcomputer Address
Change ZNR!1ABCCAB

Program Re-initialize ZNR!RABC
Loop-Around Message INR* ... i,

Transmitted
Message
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4.2.2 Error Messages

Table 4-3 summarizes the new error messages available to the
terminal operator with the microcomputer software. These messages
assist in either flagging anomalous COMSUP command inputs to the
microcomputer or indicating to the operator when pre-determined
limits have been reached for polling check-in messages.

4.2.3 External Message Formats

Table 4-4 summarizes the types of externally generated messages
from the AFSATCOM modem which are used for polling operations with
the microcomputer software. These messages are divided into three
basic categories:

1. Single Check-in
2. Check-in Table Transfer
3. Reportback

The single check-in message is normally sent by a terminal
desiring to become a member of a poll network. It is accepted by
the microcomputer software after the check-in mode has been enabled
by the NCS terminal operator.

Check-in table transfer message formats allow entry of entire
sets of check-ins involving multiple addressees into appropriately
prioritized check-in tables.

Reportback message formats are normally sent by a terminal
responding to a poll inquiry message. When the microcomputer
software recognizes these reportback formats during polling
operation, appropriate prioritization header messages are appended
to the incoming message before printout on the terminal [/0 device.

26
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Table 4-3

Error Message Formats

Message Name Function Message Text
ADRERRORHDR Informs of incorrect Incorrect ADR Characters

address characters

ERRORHDR Informs of incorrect Incorrect Mode Character
mode character

TFRERRORHDR Informs of attempted Table Transfer Error:
check-in table transfer No Check=-ins
with no check-ins listed

OVERFLOWHDR Informs of Check-in Check=-ins at the Limit
limit bteing reached

Table h4-4

External Message Formats

Message Type Function Format
Single Check=-in Priority Check-in SOH C ABC ADR1 Text

w
x
o

Routine Check=~in ABC ADR2 Text

No-Traffic Check-in SOH E ABC ADR3 Text
Check-in Table " Priority Check-in
Transfer Table Transfer SOH X ABC ADR1ADR2....

Rou*ine Check-in
Table Transfer

No-Traffic Check-in

wn
(o]
T
<

ABC ADR3ADRL....

Table Transfer SOH Z ABC ADRGADRSG....
Reportback Message Priority Report

back SOH P ABC Text

Routine Report

back SOH R ABC Text

No-Traffic Report

back SOH N ABC Text
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SECTION 5

MICROCOMPUTER HARDWARE

The microcomputer developed for demonstrating AFSATCOM polling
improvements is shown in the functional block diagram in figure 5-1.
It consists of an Intel SBC 80/20 Single Board Computer, a National
Semiconductor Model BLC 416 16K-byte programmable read-only memory
(PROM) board, an Intel Model 450 16K-byte random access memory (RAM)
board, a power supply subsystem, and interface/display logic
circuitry. The SBC 80/20, RAM, and eraseable PROM (EPRCOM) boards
are housed in the Intel SBC 604 Modular Cardcage/Backplane which
provides interconnection for up to four plug-in boards. The SBC 604
also allows interconnection of two or more cardcage backplane
assemblies for expansion, in addition to power supply connectors and
signal line termination circuits. A small table-top 1¢-inch modular
rack mounting, shown in figure 5-2, contains the cardcage, along
with the power supply subsystem, slot selection and display
circuits, bypass switches, test points, and cable terminations for
circuit connections to the AFSATCOM System.

5.1 INTEL SBC 80/20 SINGLE BOARD COMPUTER

The Intel SBC 80/20 Single Board Computer is the heart of the
microcomputer implementation for polling improvements. It is one of
Intel's line of computer products and takes full advantage of large
scale integration (LSI) technology to provide a self-contained
computer capability on a single 6.75 x 12.00 inch printed circuit
board. On-board capability provides :a central processing unit
(CPU), system clock, read/write memory, nonvolatile read-only memory
(ROM), I/0 ports and drivers, a serial RS-232 communications
interface, priority interrupt logic, and two programmable timers.

In addition, on-board multibus control logic and bus expansion
drivers allow interfaces to multibus-compatible boards including
expansion memory, digital and analog I/0 expansion boards,
peripheral controller, and other single board computers. A complete
functional description of the SBC 80/20 is found in reference 1.
Details of the SBC 80/20 are found in reference 2. Table 5-1 lists
integrated circuit (IC) locations for polling program storage on the
SBC 80/20.
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10
1
12
13
14
15
16

A79
AbL
A5
A37
u33
u21
U9
u3
U3k
u22
ulo
ub
u3s
u23
ull

U5

Table 5-1

EPROM (2708) Location Summary

Board Start ADR (Hex) Finish ADR (Hex)
$BC 80/20 0000 03FF
SBC 80/20 0400 O7FF
SBC 80/20 0800 OBFF
SBC 80/20 0C00 OFFF
BLC 416 1000 13FF
BLC 416 1400 17FF
BLC 416 1800 1BFF
BLC 416 1C00 1FFF
BLC 416 2000 23FF
BLC 416 2400 27FF
BLC 416 2800 2BFF
BLC 416 2¢00 2FFF
BLC 416 3000 33FF
BLC 416 3400 37FF
BLC 416 3800 3BFF
BLC 416 3C00 3FFF

..y "
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5.2 NATIONAL SEMICONDUCTOR BLC 416 16K PROM BOARD

The National Semiconductor BLC 416 16K PROM expansion board
provides sockets for up to 16K bytes of 2708 EPROMs (32K bytes for
2716 EPROMs). For the polling program, however, only 12 of the 16
2708 EPROMs required for program storage actually reside on this
board; the four remaining 2708 EPROMs reside on the SBC 80/20.
Table 5-1 summarizes the physical locations of the EPROM program
storage for execution of the polling software. Switches to either
enable or disable various memory blocks are provided on this board
along with jumper-switch selectable addresses for each 4K block (8K
when used with the 2716 EPROMs). This allows independent selection

of base addresses of individual memory blocks on 4K byte boundaries.

Along with on-board programming, the BLC 416 provides multibus-
compatible address, data, and command signals. Table 5-1 lists the
IC locations for polling program storage on the BLC 416 PROM board.

5.3 INTEL 450 16K RAM BOARD

The Intel 450 16K RAM is a multibus-compatible board which
contains 16K bytes of read/write memory and uses 2107C dynamic
memory components with on-board refresh circuitry for all the
dynamic memory elements. Read/write buffering, which also resides
on-board, buffers all data written into or read from the memory
array and includes a jumper-selectable starting address for 16K
contiguous addresses at 16K bcundaries. For the polling
application, the lowest RAM aciress is set at 4000H and the highest
RAM address is 7FFFH.

5.4 I/0 AND DISPLAY CIRCUITS

Figure 5-3 shows the additional cabling needed in the Type 12
CP terminal for interconnecting the I/0 and display boards of the
microcomputer system with the AFSATCOM System. No changes to
existing AFSATCOM interfaces were made; only cabling and connector
additions were employed. Each of the I/0 and display circuits is
detailed below.

5.4.1 Master Clock Generator

Figure 5-4 shows the Master Clock Generator circuit. This
circuit provides various gated 75 Hz clocks and associated signals
for both the transmit and receive functions utilizing a 75 Hz
reference input from one of two timer circuits on the SBC 80/20.
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5.4.2 External I/0 Interface

Figure 5-5 shows the external I/0 interface circuits. This
circuitry provides the level conversion necessary to connect the
MIL-STD-188C interfaces found in the AFSATCOM Type 12 terminal with
the complementary metal-oxide semiconductor (CMOS) and transistor-
transistor logic (TTL)-compatible circuits of the microcomputer
system,

5.4.3 RX Character Clock Generator

Figure 5-6 shows the RX character clock generator circuit.
This circuitry provides synchronous receive character clock for the
MPU receive data interface normally supplied by the AFSATCOM Type 12
terminal. The microcomputer system does not use the RX character
clock signal supplied by the AFSATCOM modem. However, for proper
AFSATCOM operation, this clock is reconstituted and supplied to the
MPU input circuitry.

5.4.4 Memory 1/0 Address Decoder/Acknowledge

Figure 5-7 shows the memory 1/0 address decoder/acknowledge
circuit. Its primary function is to generate select signals for
memory address decoding for a pair of Motorola MC6852 serial data
adapter ICs. These select signals, along with the memory
acknowledge signal, permit the ICs to be utilized as if they were an
inherent part of the SBC 80/20 memory addressing space. Read or
write operations to these devices then use the memory addresses
which serve these two ICs.

5.4.5 TX Character Deletion

The TX character deletion circuit, shown in figure 5-8, deletes
two redundant message characters encountered with the MC6852 IC used
in conjunction with the AFSATCOM modem transmit interface. Actual
transmit character deletion takes place before the start of
transmission to the modem and occurs only during the time interval
when the AFSATCOM modem is in the process of transmitting its own "W
U SYN SYN" preamble.
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5.4.6 Modem/MPU-to-SBC Serial Data Adapter

Figure 5-9 shows the modem/MPU-to-SBC serial data adapter
circuit. Its primary function is to transfer serial data to/from
the AFSATCOM modem or MPU to/from the SBC 80/20. The SBC 80/20
reads or writes these data as if they were located in a memory
address. Selection of either the modem I/0 or MPU I/0 takes place
via a register select line with read/write operations controlled
separately.

The heart of this circuitry consists of a pair of Motorola
MC6852 programmable synchronous serial data adapter (SSDA) ICs.
Each provides a three-character buffered bi-directional serial
interface for synchronous data exchange. The MC6852 design
incorporates bus interface logic to allow parallel data transfer
over the SBC 80/20 bi-directional parallel data bus. The actual
configuration of the SSDA is programmed via the data bus using the
polling program system initialization software. SSDA internal
programmable control registers provide word length, transmit,
receive, synchronization, and interrupt controls. Status, timing,
and other SSDA control lines provide additional peripheral or modem
functions.

5.4.7 SBC 80/20 Interfaces

Figure 5-10 summarizes the I/0 and display interfaces within
the microcomputer system. Jumpers and parallel terminations
employed, along with physical board modifications for the SBC 80/20,
are indicated.

5.4.8 Slot Counter/Displayv

Figure 5-11 shows the slot counter/display circuit interfaces
to the SBC 80/20 and the I/0 circuits. Slot pulses from the
AFSATCOM synchronizer are used to increment the slot display on a
pair of Texas Instruments TIL 306 ICs while the frame pulse from the
synchronizer (or a manual toggle switch) provides a reset function
back to zero slot indication. A pair of four-bit binary coded
decimal (BCD) output lines (8 parallel lines, total) to one of the
SBC 80/20 parallel input ports is used by the polling software in
calculating the current AFSATCOM slot. As implemented in the
demonstration system software, zero-slot indications signal the non-
TDM AFSATCOM mode and non-zero indications signal TDM operation.
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5.4.9 RS-232 Serial Interfaces

Figure 5-12 summarizes the cable interfaces employed with the
microcomputer system and made possible by serial RS-232 interface
circuitry which employs a software-programmable 8251 USART IC on the
SBC 80/20 card. Shown are cable interfaces for use with a Bell 103J
modem, a "NULL" modem, a Lear Siegler ADM-3A CRT terminal, and a
Texas Instruments Model 765 Intelligent Terminal.

When the polling software is commanded into its RS$-232 mode,
all messages normally routed to the AFSATCOM MPU interface are
rerouted to the RS-232 serial interface port at a 300 b/s rate
(instead of 75 b/s). Messages destined for transmission to the
AFSATCOM modem or COMSUP commands normally originating at an
AFSATCOM ASR device may now be entered into this RS-232 interface.
While in this mode, the AFSATCOM ASR may still be used for all
transmitting functions; however normal reception from the OW (or
NB-1) channel will be diverted to this RS-232 port. When not in the
RS5-232 mode, normal NB interfaces to the MPU are utilized.

5.5 MODULAR RACK HARDWARE FEATURES

When the microcomputer rack assembly is installed in the Type
12 terminal, two multi-pole bypass switches mounted on the front
panel can disengage the microcomputer system from the MPU, NB modem,
and synchronizer interfaces without physical removal of connectors.
Connector terminations on the rear of the rack provide convenient
access for cables to the AFSATCOM Type 12 CP terminal.

The modular rack assembly is designed for ease in removing all
mounted components and subsystems. Test points mounted on the front
panel of the rack also provide a convenient access to all interfaces
for ease in trouble-shooting. Front panel fuses on the rack serve
to protect the various power supplies in the power supply subsystem.
An on-off power line switch and a line voltage indicator are below
these fuses.

Finally, a slot display reset switch and eight BCD slot
selection switches are also front-panel mounted for convenient
control of polling test functions related to TDM and non-TDM modes.
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Figure 5-12 RS-232 Serial Interfaces
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3 SECTION 6

MICROCOMPUTER SOFTWARE

Figure 6-1 shows the major elements of the microcomputer ) u
facility at MITRE-Bedford which was used for overall software
development for the polling improvement project. The Tektronix |

8002A software development system and the MITRE Time Sharing Option
(TSO) system assets related to polling software development are
described below.

The microcomputer software for the improved polling
demonstration capability was written in PL/M-80 high-level language
on TSO. The PL/M-80 source coding, which is essentially self-
documenting, takes advantage of modular interrupt-free, structured
programming techniques and attempts to minimize (but not entirely
eliminate) interactions between the various modular segments of the
overall program.

After appropriate compilation and debug on TSO, followed by
downloading to the Tektronix 8002A microprocessor laboratory,
executable code was installed in the microcomputer system using 2708
EPROM non-volatile memory ICs. Execution of this code in the
microcomputer system provides the processing functions needed to
satisfy the polling enhancements described in section 4.

6.1 FLOW CHARTS

The polling software for the microcomputer system is
functionally described by the flow chart of figure 6-2. Following
power turn-on of the microcomputer system, the software executes the
Initialization Sequence, followed by the main program loop starting
at the Slot Calculation Algorithm and ending at the TX Output
Algorithm. Return to the Initialization Sequence is also possible
by means of a software re-initialization COMSUP command. Unless the
software is re-initialized, however, normal program execution
continues in this endless loop. The time-to-completion of a single
cycle within this loop is typically less than a single character
interval at the AFSATCOM 75 b/s rate. Coupled with this capability
is a three-character buffer in the serial synchronous MPU and modem
interfaces employed for use with the AFSATCOM hardware (see
subsection 5.4.6) which avoids loss of data during program execution
in an interrupt-free manner.
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Table 6-1 describes the various program modules along with
their major performance characteristics during program execution.
The polling algorithm is the heart of the overall polling program
software; a more detailed flow chart of this polling algorithm is
provided in figure 6-3.

6.2 PL/M-80 SOURCE CODE AND MEMORY ALLOCATIONS

Table 6-2 contains the improved polling software symbol table
and memory map which identifies RAM and ROM (EPROM) label locations,
variables, and constants used throughout the software. This table
is consistent with the program module PL/M-80 labels shown in table
6-1 and the address locations in table 5-1 so that the start of each
major program module may be readily identified. This also allows
ease in modifying or upgrading existing software by appropriate
EPROM replacement within the microcomputer system. Appendix B
contains the actual PL/M-80 source code which was written on TSO.

6.3 MITRE TSO SYSTEM PL/M-80 SUPPORT

PL/M-80 assets available on TSO which were utilized for the
microcomputer software development are described below.

6.3.1 PL/M-80 High Level Language

PL/M-80 is an advanced high level programming language
available on the MITRE TSO system. Specifically designed to
simplify the job of system programming for the Intel 8080 8-bit
microprocessor, it provides a very effective software development
and maintenance tool, well suited to the requirements of the
microcomputer system designer. PL/M-80 is also easy to learn and
facilitates rapid program development and debugging since it is an
algorithmic language in which the program consists of a sequence of
declarations and executable statements naturally expressing the
algorithm to be performed. Thus, the programmer is free to
concentrate on system development through use of modern structured
programming techniques at a high level, rather than dealing with
assembly language details (such as register allocation, etc.). For
a complete description of PL/M-80 see reference 3.

6.3.2 PL/M-80 2-Pass Cross-Compiler

The 8080 PL/M cross-compiler consists of two distinct programs
which must be executed consecutively to perform a complete
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Name

ADR1

ADR2

ADR3

ADRCHANGE
ADRERROR1
ADRERRORHDR
AUTOPOLLRESTART
AUTOREPOLLFLAG
BUFFERDELAY
BUFFERDELAY1
cC

CcCl

CCPRESENT
CC1PRESENT
CCTEST

CHAR

CHAR1

CHAR3T

CHARAT

CHARA4T1

CHARST
CHARSTORE
CHARSTOREL
CHECKINDELETE
LHECK iINMODESET1
CINUMTEST

CLK

CLK1

CLK2

Table 6-2

Symbol Table and ‘femory Map

Location (Hex)

4638
4639
463A
1B80
1D67
037cC
0611
4684
579C
466A
6668
5760
4658
465A
0B25
5776
4689
0998
09B1
1668
09cA
5D64
468E
247A
28D5
0n76
5799
465D
4660

55
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Name

CLK3

CLKCNT
CLKCNT1
CLKCNT2
CLKCNT3

CLKP

CLKP1

CLKP2

CLKP3

CMODE
CMODILL.CANCEL
CMODECANCEL1
COMPOSE1
COMSUPLOAD1
cSs

CS1

CSs3

CS4
CSDATAPOINTER
CS1DATAPOINTER
CSTEST

DELAY

DELAY1
DELAYCAL
DELAYROUTINE
DELAYROUTINE1
EATMSG1
EATMSGFLAG1
EATMSGSET

Location (Hex)

4662
5792
4664
4666
4668
579A
465E
4661
4663
6661
0D99
ODFC
17FF
296F
5775
4688
464A
464B
5764
576C
0B13
579B
465F
1D3A
1442
03D7
1773
465C
1AF3
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Table 6-2 (continued)

Name Location (Hex) Name _Location (Hex)

EDACFLAG 4656 INPUT5 DATAPOINTER 5768

EDACMODESET 1B4A INPUT103DATAPOINTER 576E

EDACROUTINE 0A33 INPUT105DATAPOINTER 5770

ENC 5777 J 5762

ENCRYPT 0937 LCT 09E0

ENCTEST 0904 LCT1 1685

ENDLOAD 3833 L INECOUNT 468D

EOMTEST 13E0 LOADADR 37A1

EOMTEST1 3D3F MEMORY 7400

ERRORHDR 039A MJF 5778

GC 08BD MIT1 093E

Gcl 1614 MJT2 0AC7

GCIPOINTER 578¢C MODE 5779 i
GCIRESET 2960 MODEERROR1 2A08

GCISTORE 5c23 MODEMIOCTL1POINTER 4632

GPOLLBUILD] 3¢92 MODEMIOCTL2POINTEK 4634

GT1 2278 MODEMOUTPUTCOMPOSE1 1700 1
GTABLEBUILDL 3548 MODEMOUTPUTCOMPOSE2 1783 ]
GTABLEDUMP1 34C1 MPUCINUMTEST1 2824

CTDHEADER 0362 MPUTOCTL1POINTER 462E

I 6662 MPUIOCTL2POTNTER 4630

11 575A MPUTABLEBUILD OE58

INITIALMSG 0461 MSGCOUNT 6534

IPLTEST 1915 MSGCOUNT 1 LESE

IPOLL1 04BF MSGDELAY 579E

1POLL11 087¢ MSGOVERDELAY 4672

IPOLL101 15A8 N 577¢C

1POLL1011 15D4 NC 5786

INPUT3DATAPOINTER 5766 NCTHEADER 02CD {




Table 6-2 (continued)

‘Name Location (Hex) Name Location_(Hex)
NCIPOINTER 5790 OPOLL1 13BB
NCIRESET 2945 OPOLL101 3D1A
\ NCISTORE SAA2 ouUT1 468A
- NCITEST 0cc8 OUTCHAR 148C
. NOCOMSUPLOAD1 29FD OUTCHAR1 3EA7
NONTDMDELAY1 3DF6 OUTCOUNT 6666
NONTDMDELAYSET 1cD2 OUTFLAGL 1680
NONTDMMSGDELAY1 466C OUTPUTCOMPOSE 16CF
NONTDMPOLL 0622 OUTPUT 1DATAPOINTER 5764
NPOLLBUTLD1 3c12 OUTPUT101DATAPOINTER 5772
NRBHEADEK 02E1 OUTTABLE 6668
. NRBLOAD OF9A OUTTABLEL 4F8A
.- NT1 2201 OUTTABLEBUILD OE64
‘ NTABLEBUTLD1 3398 OUTTABLE1STATUSTEST 05E9
2 NTABLEDUMP 1 3314 OVERFLOW1 2847
“ NTDHEADER 0343 OVERFT.OW2 284¢C
% NTDMDELAYH 467C OVERFLOWHDR 03D9
f NTDMDELAYL 467E PCIHEADER 0241
: NTDMEDACTABLE LB4LF PCIPOINTER 5784
NTDMPOLLINTERRUPTFLAG 4686 PCIRESET 292D
NTTHEADER 02F5 PCISTORE 57A0
NTTLOAD 1278 PCITEST 0B43
. NTTLOAD1 200A POLLDUMPBUILDI 372F
NTTLOADEND 1348 POLLDUMPHDR 03F4
A NTTR1 2CEB POLLFLAG 4683
NUMGC1 S77E POLLINGMODETEST O5FF
MRMCT 578% POLLINTERRUPT 1c58
MIMPCI 5732 POLLMODE 1BB4

TUMRCI 5788 POLLMODEERROR 0550




T R T A

Table 6-2 (continued)

s o

Name Location (Hex) Name Location (Hex
POLLMSGCOMPLETE 0580 PTABLEBUILD1 3042
POLLMSGCOUNT 464C PTABLEDUMP1 2FBB
POLLMSGOVER 0410 PT1COUNT1 73FE
POLLOVERTEST 0558 PTDHEADER 030A
POLLPOINTER1 73FC PTTHEADER 02E5
POLLSLOT1H 463B PTTLOAD OFF3
POLLSLOT2H 463C PTTLOADL 1E3D
POLLSLOT 3H 463D PTTLOADEND 10C2
POLLSLOT4H 463E PTTR1 2845
POLLSLOT 5H 463F QUIT 3FAB
POLLSLOT6H 4640 RCIHEADER 02c9
POLLSLOTIL 4641 RCIPOINTER 578A
POLLSLOT2L 4642 RCIRESET 293E
POLLSLOT3L 4643 RCISTORE 5921
POLLSLOT4L 4644 RCITEST 0co0s
POLLSLOTSL 46645 REPOLLFLAGCOUNT 4657

_ POLLSLOT6L 4646 REPOLLTEST 0572

= POLLTABLE1 6E3B RETRANSMITFLAG 4676

' POLLTABLEBUTLD1 3836 RETRANSMITFLAGSET OAAD
POLLTABLEDUMP1 36B1 RPOLLBUILD1 3B96
POLLTABLEDUMP2 366E RRBHEADER 02DD
POLLTABLETX 3A3E RRBLOAD OF41
POLLTABLETXFLAG 4685 RS232FLAG 4637
POLLTTR1 2DBE R$2326GC1 161D
POLLXIT 0530 RS232INPUT1 1589

b PRBHEADER 02D1 RS232MODESET 1ABD {
EAA PRBLOAD OEES RS2320UTCHAR 14B1 ‘
PROGRAMSTART 0007 RS232SPACETEST 1427
PT1 2114 RT1 2184
58
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Name

RTABLEBUILD1
RTABLEDUMP 1
RTDHEADER
RTTHEADER
RTTLOAD
RTTLOAD1
RTTLOADEND
RTTR1
RXBUSYOVERRIDE1
SHIFTDOWN
SHIFTDOWN1
SLOT
SLOTCOUNT
SLOTGUARDTIME
SLOTH

SLOTL
SLOTREASSIGN
SPACE

SPACE1L
SPACETEST
SPACETEST1
ST
STARINSERT
STARTUPMSG
TBLDUMP1

TC

TC1
TCINITTAL
TC1INITIAL

Table 6-2 (concluded)

Location (Hex)

31EE
3167
0327
02F1
1135
1F23
1205
2C18
3E60
14C8
3EC2
467A
4678
4680
4678
4679
19AD
5778
468C
1401
03D5
0916
081C
042E
2EEl
6664
575¢C
5794
5796

59

Name Location (Hex)
TCLK 466F
TCLK1l 4673
TCLKCNT 4671
TCLKCNT1 4675
TCLKP 4670
TCLKP1 4674
TDMDELAYROUTINEL 3DB3
TDMFLAG 4682
TDMPOLL 0739
TOMPOLLINTERRUPTFLAG 4687
TDMPOLLTXSLOT 4677
TDMPOLLTXSLOTINITIAL 4649
TFRERROR1 2E7B
TFRERRORHDR 0388
TOTALNUMCI 5780
TTLOADEND1 20F1
TTR1 2A94
TXSLOTINITIALH Lb47
TXSLOTINITIALL 4648
WAITING 577A
WAITING1 4688
Ww 08A7
XX 089B
YY 15F2
77 15FE
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compilation of a PL/M source program. The two programs are known as
Pass 1 (PL/M-81) and Pass 2 (PL/M~82) of the PL/M compiler. They
are written in ANSI standard Fortran IV and are installed on the
MITRE TSO system.

The first pass of the compiler reads a PL/M source program and
converts it to an intermediate form on work files. As an option, a
listing of the input source program may be obtained during this
pass. Errors in program syntax are detected at this stage and
appropriate error messages are sent to the list file.

The second pass of the PL/M compiler processes the intermediate
files created by Pass 1 and generates machine code. This machine
code, which can be in either BNPF or hex format, may be loaded and
executed on the SBC 80/20 microcomputer, on the Tektronix B8002A, or
simulated using INTERP/80, a cross-simulator of the 8080 micro-
processor unit. It may also be used for programming ROMs. Pass 2
of the compilation process can produce a symbol table and mnemonic
listing of the generated machine code. Errors detected during this
phase will be reported in the list file which is produced.

Figure 6-4 illustrates the overall file structure and flow of
program execution of the PL/M cross-compiler available at MITRE.
For a complete description of the PL/M-80 2-pass cross-compiler see
reference 4,

The run-time organization of the memory storage allocation for
a compiled PL/M-80 object program is shown in figure 6-5. Memory is
allocated in three sections:

1. Instruction Storage Area (ISA).
2. Variable Storage Area (VSA)
3. Free Storage Area (FSA)

The ISA is occupied by the machine code generated by the PL/M
source and variables declared in DATA declarations.

The VSA is located above the ISA, and contains (in order of
decreasing address):

1. Variables, other than DATA variables, declared in the
PL/M source. They are arranged in order of declaration.
ADDRESS variables are not aligned.

2. Compiler generated temporaries (i.e., workspace used in
the object program, but not explicitly declared).
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Figure 6-4 File Structure and Flow of Program
Execution on 8080 PL/M Cross Compiler
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3. The stack. The size of the stack area is determined by
the compiler, unless explicit overrides are used.

The compiler will normally locate the VSA directly above the
ISA. However, the compiler user may specify the first page of
memory of the VSA explicitly. (A page of memory contains 256
bytes.) This may be used, for example, to ensure that the VSA is
located in RAM for a system that has both RAM and ROM.

FSA is the area of memory above the VSA. The PL/M identifier
MTMORY may be used to reference the FSA.

6.3.3 INTERP/80 for the 8080 Microprocessor

An INTERP/80 program available on the MITRE TSO system provides
a software simulation of the Intel 8080 CPU, along with "free form"
execution monitoring commands to aid in system software development
for 8080-based microcomputers.

INTERP/80 accepts machine code produced by the PL/M 8080 cross-
compiler, along with execution commands from a time-sharing
terminal. The execution commands allow manipulation of the
simulated system memory and the 8080 CPU registers. In addition,
operation and instruction break-points may be set to stop execution
at crucial points in the program. Tracing features are available
which allow the CPU operation to be monitored. INTERP/80 also
provides symbolic reference to memory storage locations as well as
numeric reference in various number bases. Some of the commands
available in INTERP/80 are presented in table 6-3. For a complete
description of INTERP/80, see reference 5.

6.4 TEKTRONIX 8002A SOFTWARE DEVELOPMENT SYSTEM

The heart of the Tektronix software development system is the
Tektronix 8002A microprocessor laboratory. The system architecture
of the Tektronix 8002A centers around three microprocessors
incorporated into circuit card modules. The system processor, using
TEKDOS operating system commands, controls system activity such as
organizing, storing, and retrieving system and user programs on the
disc drives, executing the text and debug programs, supervising the
emulator processor through separate debug hardware, and directing
all I/0 activity for various system peripherals such as the flexible
disc unit, the system terminal, and a line printer. See figure 6-6
which shows the 8002A microprocessor laboratory used in conjunction
with the Intel SBC 80/20 single board computer.
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Command

LOAD

GO
(NO) INTER
TIME

CYCLE

(NO) TRACE

(NO) REFER

(NO) ALTER

CONV

DISPLAY

SET

BASE

(NO) INPUT
(NO) OUTPUT

PUNCH

END

Table 6-3

INTERP/80 Commands

Function

Causes symbol tables and code to be loded into
the simulated MCS-80 memory.

Starts execution of the loaded 8080 code.
Simulates an 8080 interrupt.
Sets and displays the simulated 8080 cycle counter.

Allows the simulated CPU to be stopped after a given
number of cycles.

Enables tracing feature when particular portions
of the program are executed.

Causes the CPU simulation to stop when
a particular storage location is referenced.

Causes the CPU simulation to stop when the contents
of a particular memory location are altered.

Displays the values of numbers coverted to the
various number bases.

Displays memory locations, CPU registers, symbolic
locations, and 1/0 ports.

Allows the values of memory locations, CPU registers,
and I/0 ports to be altered.

Allows the default number base used for output to be
changed.

Controls simulated 8080 input ports.
Controls simulated 8080 output ports.

Causes output of machine code in BPNF or hexadecimal
format.

Terminates execution of an 8080 program.
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The emulator processor, a system option for each microprocessor
the 8002A can support, is controlled by the system processor. Via
the debug module hardware, the emulator processor performs two
functions. In emulation mode 0, this processor executes the user
program so that run-time and logic errors can be detected before
actual software/hardware integration begins. In emulation modes 1
and 2, the emulator processor, operating in conjunction with the
prototype control probe, provides the capabilities for complete
software/hardware debugging and integration. The control probe
plugs into the microprocessor socket on the prototype circuit board,
thereby enabling the emulator processor to take the place of the
actual microprocessor that ultimately is installed in the user
hardware. In emulation mode 1, the emulator processor executes the
user program under supervision of the debugging system in program
memory and memory mapped to the prototype. I/0 and clock signals
are also available to the user hardware. In emulation mode 2, the
emulator processor executes the user program fully in the prototype
hardware with all memory, I/0, and clocking functions made
available. The debug system, however, still maintains control of
the emulator processor.

The third microprocessor, the assembler, runs the relocatable
macro assembly program when the TEKDOS assembly command is invoked.
Upon completion of assembly, assembled object code is stored on disc
memory in hexadecimal format. The assembler performs its function
for each separate microprocessor supported by the 80024 with the
installation of the appropriate assembler software.

Other circuit card modules within the 8002A provide supporting
software and hardware functions. The system memory contains 16K
bytes of dynamic RAM and a bootstrap loader resident in 256 bytes of
ROM and is accessed only by the system processor. The system memory
is automatically loaded with the resident portions of TEKDOS each
time the 8002A system is powered up. It also provides buffer space
for all I/0 activities.

A maximum of 64K bytes of program memory resides on separate
circuit-card modules within the 8002A mainframe and can be accessed
by the system processor or the emulator processor. Program memory
is used by the system processor as a text buffer during text editing
sessions and is available during user program execution as a storage
area in conjunction with the emulator processor. The feature of
separate system/program memory structure allows the system memory to
maintain its integrity at all times should the program crash for any
reason, thus allowing the operating system software to remain
intact.
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System components within the 8002A are joined by a common
system bus which is divided into a system side and a program side.
The debug module provides the hardware interface between the system
and emulator processors while the system communications module
provides EIA standard RS-232C interfaces for all peripheral devices
except the dual flexible disc drive unit and the associated system
terminal.

Storage of about 660K bytes on dual disc drives (330K bytes per
single-sided disc) is available as the mass storage medium for the
8002A. The drive unit communicates directly with the system
processor module through an interconnecting cable.

The real-time trace module, an eight-clip test probe, and the
data acquisition interface panel make up the real-time prototype
analyzer of the 8002A. The module provides a high-speed buffer
memory capable of retaining 128 data words in a dynamic fashion.
Each acquired word, composed of 48 bits, contains 16 address bits,
eight of 16 bits from the system bus, and eight data bits from the
test probe. An additional eight bits identify the type of cycle
such as read, write, I/0 memory, or instruction fetch. The module
also contains the controlling logic circuitry for utilizing the
analyzer's command repertcoire. The test probe itself is an eight-
pin, high-input impedance device which may be connected during
emulation modes 1 and 2 to any locations on the user prototype
hardware. Fixed TTL or variable threshold levels are switch-
selectable on the interface unit, with acquired data buffered by the
probe and then fed to the real-time trace module via the cable
interface. Data acquired by the trace module and the eight channels
of externally acquired data are thus subject to the same TEKDOS
command set of the 8002A. Finally, two BNC connectors on the data
acquisition interface can also be used to trigger a logic analyzer
or scope, thereby allowing greater trouble-shooting capability of
prototype circuitry during program execution while maintaining
debugging control through the 8002A.

The PROM programmer within the 8002A can support two PROM
programming options, one for 1702A PROMs and one for 2704/2708
PROMs. Each option consists of the appropriate plug-in circuit card
and PROM programming software to supervise and control the transfer
of user programs between program memory and the PROM chip.

Interface to the PROM programmer is on the front panel of the 8002A
system mainframe, via zero-insertion-force sockets.

The ability of the 8002A to communicate with external host

processors provides the flexibility of writing software externally
to the 8002A and downloading either source program or source code.
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This is particularly useful when high-level language support is
separately available, as is the case on the MITRE TSO system.

In summary, the 80024 is a complete design tool for software
development to eventual software/hardware integration. Its powerful
operating system software, TEKDOS, performs all utility routines,
maintains the debugging system, provides emulation support routines,
and controls the PROM programmer. The 8002A can support a variety
of currently available 8-bit and 16-bit microprocessors and offers
full prototype test and emulation capability at three progressive
levels.
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SECTION 7

CONCLUSIONS/RECOMMENDATIONS

The results of the improved polling project described lead to the
following conclusions and recommendations:

Microcomputer interfacing techniques offer a powerful technique
for simulating new AFSATCOM satellite terminal polling perfor-
mance capabilities.

This successful microcomputer application was attributable to
availability and acquisition (where necessary) of comprehensive
computer hardware facilities and high-level language software
tools designed to support personnel having little or no back-
ground in microprocessor-based techniques. Without these facil-
ities and tools several additional personnel, particularly ex-
perienced programmers, would have been required.

Polling improvements using existing AFSATCOM terminal interfaces
via MPU software-only changes appear to offer significant new en-
hancements to a large segment of the AFSATCOM user community.

Providing an on-line access to demonstrate these potential capa-
bilities ‘to AFSATCOM users without the need to modify either
AFSATCOM hardware or software has proven to be cost-effective.
This concept should be pursued in accordance with the follow-on
demonstration objectives,;plans described below.

The microcomputer concept and approach described appears to also
lend itself to other similar applications. The fully established
facilities and proven software support tools for AFSATCOM at
MITRE-Bedford should be used in the assessment of future

terminal upgrades.

The feasibility of serially adding microcomputer hardware to an
existing AFSATCOM terminal for achieving growth capability has
been demonstrated. Wwith further development and suitable quali-
fication of this additional hardware, modifying existing MPU
software may be unnecessary.

The microcomputer system as presently configured is capable of

operator interface via the RS-232 serial I/0 port of its internal
SBC 80/10 computer. Using this port, a Texas Instruments Model 765
Intelligent Terminal and a Lear Siegler ADM-3A cathode ray tube
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(CRT) terminal were successfully interfaced, both locally and over
telephone landlines, using a Bell 103J modem. Thus, a remotable 1/0
capability has been provided with commercial off-the-shelf hardware.
The use of such a remoting capability makes future demonstration
testing of polling improvements possible from any location having
access to a telephone landline circuit and avoids the need to
physically relocate the breadboard microcomputer from its interface
at MITRE-Bedford to its collocated AFSATCOM Type 12 CP terminal.

Specific follow-on demonstration and evaluation objectives are
derived from key issues related to incorporating polling
improvements into the AFSATCOM System. Some of these objectives
are:

® Evaluate the operational suitability of improved polling
capabilities.

e Evaluate the enhancements resulting from improved polling
in relation to performance of the AFSATCOM mission.

® Test and evaluate the effectiveness of the improved polling
capabilities, including the operator-terminal interface, in
passing message traffic between terminals netted in various
polling modes.

® Test and evaluate the adequacy of the microcomputer
hardware/software to support the overall objectives.

® Demonstrate the potential role of improved polling capabil-
ities to all concerned agencies, using hands-on hardware/ ‘
software. P

@ Develop a successful test-bed for simulating future AFSATCOM
hardware/software polling improvements and for investigating

other related areas.

® Obtain data and operating experience for an eventual upgrade
of the AFSATCOM operations concept.

The improved polling test objectives cited will be fulfilled through
three test categories. These are:

® Demonstration of functional interface capabilities

® Terminal performance tests

® Network tests




The first category will show the basic interface capabilities
and :nherent limitations of the as-designed microcomputer
hardware/software in the AFSATCOM environment. The second and third
categories will quantify the effectiveness and suitability of the
polling improvements at the terminal and network levels and obtain
an estimate of actual polled network behavior in an operational
environment. This follow-on demonstration can be conducted using
the microcomputer hardware/software and the AFSATCOM Type 12 CP
terminal located at MITRE-Bedford. This demonstration can be
performed jointly by MITRE and Air Force personnel,
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APPENDIX A

)
b BASELINE DESCRIPTION OF THE AFSATCOM ROLL CALL POLLING MODE

All Air Force Satellite Communications System (AFSCS) terminals
can provide two-way teletypewriter (TTY) record communications using
. frequency shift keying (FSK) modulation at a 75 bits per second (b/s)
- serial rate over standard ultra high frequency (UHF) channels. The
Roll Call Polling mode is one of four modes possible on the narrow-
band FSK channels; the other modes are Random, TDM-1, and TDM-2.

A.1 ROLL CALL POLLING SYSTEM

Polling may be conducted on either half-duplex or full-duplex
circuits and requires both a Net Control Station (NCS) and network
discipline. The NCS transmits Poll Call messages to each pollable
automatic send/receive (ASR) unit in the network. FEach ASR, when
polled, is given a 30-second period of time in which to transmit a
precomposed response to the NCS. When individual ASRs are in the

. poll mode, they are inhibited from transmitting unless they are
polled.

Roll Call Polling is initiated by a command post (CP) terminal.

- Force terminals reply through use of a stored message buffer in the
- ASR containing the previously prepared response. Poll inquiry is

' then possible when the polling function is selected at the ASR

*_ device.

»

& When the CP message-processor generated poll inquiry is detected

at the polled terminal through use of a unique code sequence

peculiar only to that particular terminal or ASR, the precomposed

N message is transmitted back to the CP terminal. Roll Call Polling

k. is structured so that the CP NCS queries each terminal in the polling
net in sequence and each polled terminal replies only upon detection
of its own unique code.

*

The Roll Call message from the CP NCS is unclassified and
;! structured as shown in table A-1 and table A-2.




Table A-1

Roll Call Message Format

UUU, SOH, N, A;, A,, A,, ETX
_—v_t

Address Characters* where N = variable mode character*#*

| N—

Address Header

e

* A3 designates the particular super group.
A2 and A3 designate the particular group.
A1 and A2 and A3 designate the particular member.

** The mode character found in the message address header is
signified by the variable M representing address header codes.

Selective Inquiry message structure is closely related to Poll
Call message structure and differs only by the change to the
variable found in the mode character.

The address portion of Selective Inquiry messages is similar to
the Poll Call message and consists of an SOH character denoting
start-of-header and signifying that the next four characters are an
address header. The first character following the SOH is the mode
character whose codes are represented in table A-2. It should be
noted that only when the mode character is Q0 does it denote that the
message is a Poll Call.

Table A-2

Address Header Codes

N = Mode Function
0 Poll Call
1 Super Group Call
2 Group Call Selective Inquiry Modes
3 Individual Call
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An All Call mode, denoted by no address header, is accomplished
by omission of the SOH designator, the mode character, and the three
address designation characters.

The three address designator characters (second, third, and
fourth characters following the SOH) use three hexadecimal digits
(0-9, A-F) for Al’ A2, and A3 and result in 4096 possible addresses.

Each pollable device in the network must have a unique
programmed address. This address is manually inserted into the ASR
via thumbwheels and must be part of the Poll Call message. If there
is a match, the precomposed message will be transmitted as a Poll
Response message with an unclassified message structure, as follows:

UuU, SOH, F, Al Ay, Ay, message (if any), ETX,

where F is the mode character indicating that the message is a Poll
Response.

If there is no match, the Poll Response message is not
transmitted.

A.2 CP TERMINAL POLLING

The message processor unit (MPU) within the CP terminal can
accommodate four poll groups, with each group containing up to 16
members for a total of 64 members. Members of any one group are
restricted to the same combination of second and third (A, and A.)
address characters. Two polling commands are defined. O%e command
causes all members of a single group to be polled. The other
command causes all members of all groups currently defined to be
polled.

Upon reception of a polling communications supervisory (COMSUP)
command from an ASR, the MPU transmits a poll request message
sequentially to each member of the group, waiting 30 seconds between
requests for replies. A poll response is timed out 1if not received
in its entirety within 30 seconds. The MPU will automatically
change the individual address character (Al) designating a member of
a group with each successive poll request message according to the
stored poll table in the MPU. This poll table can be either entered
or changed by COMSUP commands, which provide for the dynamic
definition and maintenance of up to four concurrent poll groups.

New groups can be added, existing groups deleted, or individual
members added or deleted from existing groups. See table A-3 for a
listing of COMSUP commands applicable to polling.
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Table A-3

COMSUP Commands Used in Polling Operations

COMSUP Command Description

' 1) PATG gg [11 |a| ] c ADD TO/CREATE POLL GROUP

.

152

- 2-character group identifier where
all alphabetic characters are upper
L gg =14 case. Characters for "gg'" must be
selected from the hexadecimal group
@ through 9, A through F.

Optional 2-character line mmemonic
to poll on; the line mnemonic is
specified only when defining a new
group.

11 =

(Aircraft identifier (one to eight
characters may be specified in one
command). All alphabetic characters
i are upper case. Characters "a" must

be selected from the hexadecimal

s \ group @ through 9, A through F.

~ _ _

C 2) PDEL gg [lal ..] c DELETE FROM POLL GROUP

[ &

N 2-character group identifier where
f; gg = {all alphabetic characters are upper
3 rase,

.

Aircraft identifier (one to eight )
characters may be specified). If
none is specified, the entire group
will be deleted. All alphabetic
characters are upper case. Charact-
Ly ers for "a" must be selected from
the hexadecimal group @ through 9,

A through 9.

3) PPLG gg ¢ POLL GROUP

2-character group identifier where
gg = {all alphabetic characters are upper
case.

4) PPAG ¢ POLL ALL GROUPS
76
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Table A-3 (Continued)
Notes

The group tables are built and maintained dynamically in
response to operator commands. A new group will be defined as a
result of an ATG command that calls out a group not already in the
tables. Members in a group are identified in the ATG and DEL
commands by three characters; the last two characters of a group
member identifier are the same as the group identifier. When all
group tables are in use, the form of the command used for defining
up to four groups at any given time will be rejected by the MPU.
Another form of the command is available for use in subsequently
adding additional members to an existing group. Attempts to add a
member already in the group will cause the entire command to be
rejected.

For the command used to delete individual members from a
polling group, the entire command is processed and all identifiers
are validated by the MPU before the group table entry 1s modified.
Any error detected will cause the entire group to be rejected.
Another form of this deletion command is available for use in delet-
ing an entire group and releasing the associated table entry. It
should be noted that the first form of this command can also result
in the group table entry being released if all its members are
released.

Each member is polled bv building a Poll Call message containing
the group and member identifiers, then queuing the message to the
MPU output line associated with the group.

When the Poll Response message is received, it is verified and
forwarded to a high speed printer with the prefix POLL RESPONSE
RX. The next group is then polled and the process continues until
the entire group has been polled. If no response is received from
a particular member within 30 seconds, a print-out alarm is generated
to indentify the group member who failed to respond. A received
response from a terminal not polled (e.g., address of responding
terminal does not match that in the poll request message) results in
the message being intercepted, forwarded for printout on the high
speed printer, and a POLL RESPONSE ER interrupt message being
printed out along with the Poll Response. See table A-4 for a
description of the MPU Status/Alarm and Intercept Messages for
polling.
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Table A-4

MPU Status/Alarm and Intercept Messages

Condition Status/Alarm Message
1) GROUP XX POLI, COMPLETE PLG XX COM

XX 2 hexadecimal digits,
a group identifier.

2) ALL CROUP POLL COMPLETE PAG COM
Processor has completed
polling all previously
defined groups.

3) NO RESPONSE TO POLL POLL RSP T/0O
A time-out has occurred on
a particular member.

Reason for Intercept Intercept lMessage
4) Poll Response from POLL RESPONSE EP
station not polled
5) Poll Response received POLL RESPONSE RX
Note:

MPU-generated Status/Alarm messages are prefixed with a date-
time header and a line identification mnemonic which indicates the
source of the message.

~,
P i
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A.3 TFORCE TERMINAL POLLING

As a member of a poll, the Force terminal pollee must dial his
proper address into the ASR thumbwheels, enable the address
recognition switch on the ASR, and press the poll XMT button once.
Whenever the ASR receives a message header of the format following
the UUU consisting of:

SOH, £, Al’ A2, A3
where
Al’ A2. A3 is the ASR address,

the ASR will automatically transmit whatever is in ASR storage up to
the message length selected, each time the ASR is polled. If a
change to the Poll Response message is desired, the operator must
press the compose and edit button and make the changes., thereby
taking the particular ASR out of the automatic poll response mode.
Thus. poll responses are inhibited while the Poll Response messages
are either updated or revised. After update, the poll XMT button
must be depressed again to return to the poll., Both Poll Call and
Poll Response messages should print out on the pollee’s ASR. In
addition, any text attached to the Poll Call message will not be
printed out by the pollee's ASR, regardless of model ASR (i.e.,
120A; 120B: 129: Mini-I/0). 1In actual operation during an
automatic poll request, the model 120A ASR prints nothing; models
1208, 129, and the Mini-I1/0 print only the poll message (five
chararters described above) along with the ETX (whenever it occurs).

A.4 OTHER MPU-EQUIPPED TERMINAL POLLING

but is limited to a shorter Poll Response message because of the
message transfer technique inherent in the MPU-equipped terminal.
Since data are transferred from the modem to ASR on a message-by-
message basis, the complete Poll Response message 1is transferred
into the processor from the ASR before going to the modem. To stay
within the CP processor poll-out time of 30 seconds, the maximum
length of a Poll Response message from a processor equipped terminal
is 130 characters.

An MPU-equipped terminal can also be polled as described above %
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APPENDIX B

PL/M-80 SOURCE CODE

111 ,UATA - MCL «: VERSION 1 - 10 JULY 80
10 JAN,

nhi ,DATA - RCL 1: VEKSION 3 -
I%FhOVEL FOLLING COMSUF COMMANDS

ENApit CHECKIM MODE

L1SAELE CHRECFIM NODE

ivl TARLE CHECRKIN

hC1 TAolE CHRCEIN

MCi TAFLE CHECKIN

GCI SholE CHECKIN

PnlUbh1ITY TABLL LOAD

FULTiIMe TAELE LOATD

Mo-fhArY1C TABLE LOAD

LiLALLE CCHSUF MSG PRINTOLUT

thhzll CONSUF FSG PRINTOLT

PE-IMITIALIZE ECI
hE=I8ITI1IALIZE RCI
EL-INITIALIZLE MCI
EL-1MIIALIZE OCI

TABLE
TABLE
TABLE
TABLE

ehIUNITY ChECKIN TABLE ThkAMNSEHLR
rULTIne CHECRIM TABLE TRAMODMEE
Mo=Thatb1C CRECKIN TABLE ThANSFER
ruil TAELE THAMSFEK

tLikl & FMNINICUT PGl TAELYR

tUlL TAELE FREIMNTGUT (LOCAL ouNlY)

POl TABRLE FRINTCUT (REMOTGE ALL-CALL)
FRiOGEITY TAELE PRINTOUI

aCLTIME TArelk FRIMNTOUT

MUO-TEAFFIC TAELE FERINTOUT

Ghoeue TALLE FRINTQUT

FUwe 2MAFLE (SINGLE FOLL)

PCLL ESAELE (MULTIPLE POLL)

Pual LISAELE (SINGLE)

FUce ANTREAKRUET EMNABLE (NOM-T0R)

FViLa ANTERBURT EMAELE (TLM)

FOLL INTLEWBUET EMNABLE (TLE ¢ MNOM-TOUN)

PULL INTEMPRUET DISABLE (TL®™ ¢ NON-TLP)

FRIOPLTY CHECKIN TABLE DELRTICN
ROLTINe CHECKIM 1ABLE CELEIICN
Mo-ThAMFIC CrECKIN TABLE LLiE10N
CaCUs ChECKINM TABRLE DELETICN
FCRIMACA L BPCLL SLOT REASSICNPENT
EiAC RENAFLE (NCN-TDR)

LUAC LILAFLE (MON-TDN;

RLESAGE TRANSEISSIGN LELAY (aCN-TLM)
EMAoie ALL TYRES CF MESSAGES

LilikELARD MOMN-CLOMSUP MSG3 whebh POLLING

LItnbGaki ALL MON-COMSUF PMLLSAGES

thoeGind® hESTAFT (RE-IFL NICHhLFROCEOSGhA)

hSa3de IMTERFACEL EMABLE (1) /LISABLE (V)
PICRUs HOLUESSCR ACURESS CHAMNGE

MCTLRS s/

s/
80 s/

*/
ZNR!SABCIXXX
ZNR!SABCOXXX
ZNRYCABCAAAT
CNR!DABCBBE
ZNR!EABCCCCO
ZMR!BABCDD
ChMRIIALC,,,,.
IMR!2ABC, ., .,
IMKRIZALEC,,,.
{NR!4ADCO
CNHIWALCY
ZMNR!FABC
ZMRIGALC
ZNHIHADRC
ZNRIAAEC
INK!TABCXXYZ
IMn!TAECYXYZ
IMRITABCLXYZ
CNRITARCTXYZ
ZANRINABC
INHIUARECZXYZL
NR!UABCZAYZR
ZMNHIUABCPXYZ
MR IUAECRXYZ
ZNRIUVABCOXYZ
CNRIUABCOXYZ
ZMR!JABCIS
ZNRIJABCIN
INK!JARCOS
ZMRILABCIO
ZMH!ILABCOY
CMRILABCI
INR!'LABCOO
ZNR!MAECPO
CMRINADCRU
ZMRYMAECNOD
ZMRINAEBCGON

ZINK!OABC . . 0u0

ZNRIPABC)
ZANKIPABCO
ZARIKABC 10
ZMRIVARCO
ZMRYVABCH
INKIVABC?
ZMNHIRALC
ZMRIQABC
ZMR1IABLCCAD

ALL CursSUF ESCS RELUIRE "oMh!"™ FOLLOWEL BY AT LEAST
UME POLE CHARACTEN IMMEDIATELY AFTER ThE "t%
T»0 ETX'S Akt PART OF THE CCPSUP MSG SUFFIX
"XY¥e" 35 INLICATIVE OF A hENIDECIMAL DESTINATION ADDRESS #y

"ABC" IS INDICATIVE CF ThRL IMITIALIZED ADDRESS OF THE

MICRCPRUCESSOh; THIS IS A CORSUP VAHRIABLE IN ITSELF,

IMPUT-, CUTRUT LESCHIPTIOMS sy

A4
®/

00000500
00001000
00002000
00003000
00006000
00005000
00006000
00007000
00008000
30C09000
00010000
00C11000
06012000
0001300y
JOC 16000
voL 15000
QUuleulCo
00017000
V018000
00¢19CL0
00020000
0001000
00622000
00023000
00044000
000.5C00
00026000
QU0<4 7000
00028000
00C49000
00030000
00031000
00032000
00C 33000
000340GO
20035000
00036000
oV037000
00038000
00039000
00040000
00061000
00082000
00043000
00044000
000u5000
00CL6000
V0067000
00048000
00049000
00050000
00051000
00052000
00053000
00C54000
00055000
00C56000
00057000
00056000
00059000
00060000
00661000
00062000

BL‘N‘pNOT lll)ﬂﬂb
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/® INPUT ' = CHAR READY FKCM MODEN s/ 00063000
/7* INPUT 101 = CHAR REALY FROM MPU ./ 00064000
/* INFUT 2 = CONTINUE PROGEAN s/ 00065000
/® 1MPUT 3 & CHAR FROM NOCEM sy 00066000
/" INPUT 103 = CHAR FRON NPU sy 00067000
VAd INFUT 5 = SPACE FOR CUTFUT TO MPU s/ 00070000
/2 IMPUT 105 = SPACE FOR OLTPUT TU NODEM #/ 00C71000
/® IMPUT <7>: 230 (E6H) = CLOCK FOR MICROPROCESSOR s/ 00072000
/* INFUT <107>: 229 (ESH) = CLOCK FROM MODER sy 00073000
VAl INPUT <9>: 228 (EWH) = ECD SLOT IMNPUTS L V4 00078000
/* LY 00075000
VA4 00076000 ,
/7 6253 PROGRAMMAELE COUNTER IMPUT/OUTPUT .y 00077000
VAl OLTEUT 220G (DCH) = LOAD/KLAD COUNTER KU, O (8253) ./ 00077010
/° CUUTFUT 222 (DEH) = LCAD/READ COUNTEK KO, 2 (8253) ./ 00078000
/* JUTPUT 223 (DFH) = WhITE MOUE wWOGRL/MO-OP (3-STATE) L Y] 00079000
VALY 00060000
VA OUTEFUT 1 = DATA TO RKPU L V4 00061000
VA4 VUTFPUT 101 = DATAM 10 PULEN s/ 30062000
VAl CUTEUT 2 = DIAGNOSTICS sy 00CB 3000
/* OUTKUT <4>: 233 (E9H) = PARITY DISABLE TO MODEM LV 000640G0
Vad AND 1,0 CHIF RESET s/ 000€E5000
/® OUTPUT <E>: 234 (EAH) = RX ENABLE TO NPV LY 00066000
/% CUTEUT <106>: 23% (EEH) = 1,0 TX LNABLE TO MOUENM %,00087000
VAl AMI RX CLOCKX EMABLE TO #PU e, 00068000
VALY 00089000
Al hS232 INPUT/OULTHLT e, 00090000
/* OUTPUT 237 (LDH) = CUMIKOL wORD (CPU TO USART) *, 00091000
;e OUTKFUT 236 (ECH) = LATA (CPU TO USART) *ys 00092000
/* INPUT <37 (EDH) = STATUS WORD (USART TO (FRV) *, 00093000
VA IMFUT <36 (ECh) = DAGA (USAsT TC CPU) s, 00094000
/%% 00095000
VALY 00096000
/%%y 00097000
VA BEMOFY AIDHESSES FUR 1/C L V4 00096000
/%%/ Q0099000
/% INBUTVIADK = OFFCGCH s/ 00 100000
/% INFUTISAOR = OFF&CH ./ Q6101000
/® CUTIUTISADK = OFiuCh L ¥4 00102000
/" INEUTVOTSADR = OFLVCH ¢/ 40103000
/* INEUTT03SADR = (PRUCH L V4 00 104000
/* INPUT1058ADK = (FFULCH ./ Q0105000
/* OUIPUTICISATR = LFIWOH o/ 00106000
VA INPUTSSADK = 0)E0OH .y Q0107000
/%% 00108000
/¢%/ 00109000
VALY 30110000
VALY 00111000
LECLARL (PRCLRAMSSTAFT, INITIALSNSG) LABEL; 00112000
/® KS<3¢ 1,0 CHIP INITIALIZATION o, 00113000
/7% RODE COUNTHOL s/ 00114000
PROGRANSSTART: OUTPUT (237) = 79n; 00115000
/¢  79h = C1¥1 1CCIV8; Gls1 STOP BIT/U=EVEN PANRITY/1=PAKITY ENABLE %, 00115010
/* 1087 BIT CHARACTER/0121X BAUD RATE FACTOR ¢/ 00115020
7% COMMAMNL INSTRUCTIOMN - FESET s/ 00 V16000
CUTPUT (237) = UOK; 001170600
/® PODE INSTRUCTIOMN o/ 00118000
CUTEUT (237) = 79N, 00119000
/% COMNMAND INSTRUCTIOM - INITIALLIZATION */ 00120000
CUTPUT (237) = 1IN, 00121000
/% 174 = (001 OV11E; O=ENTER HUMI NODE/O=INTLENAL RESET/ L ¥ 00121010
Vil O=sxTS/1aEKkOR RESET/0=SEML BREAXK CHAR/1=RX ENABLE 1/ 00121020
s® 1=DTHK (NOT) OUTPUT FORCEL TO ZERO/1=TX ENABLE .y 00121030
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/%% 00122000
/*  CON1sCL WORC INITIALIZATION (8255 # 1 CONTROL OXLY) *y 00123000
CUTPUT (231) = 9BH; 00124000

CUTEUT (235) = 90H; 00125000

CUTEUT (233) = 10H; 00126000

CUTPUT (233) = OH; 00127000

GUTPUT (233) = 10K; 00128000

/%%y 00129000
/%  CUNTRCL REGISTER INITIALIZATICH %y 00130000
UECLAKE NPU$10SCTLI1SFOINTER ADDRESS INITIAL (OFFOOH) ; 00131000
DECLAKL EPUSIOSCTL BASED MPUSIOSCTLISPOINTER BYTE; 00132000
MPUSIOSCTLISPOIMTEK = OFFCOH; - 00133000
RFUFIOSCTLY = 03K XOk OFFh; 00134000

/o8/ 00135000
DECLARE MPUSIOSCTL2$FOINTER ADDRESS INITIAL (CFFuOH); 00136000
DECLARE FPUSIOSCTL2 BASED MPUSIOSCILZSPOINTER BYTE; 00137000
NEUSIOSCTLZSPOINTEK = OFFWOH; 00138000
RFUSIOSCTL: = 2FH XOR UFFH; 00139000

/%3y 00140000
PEUSIOSCTLY = 43H XOR CFFh; 00141000
MEUSIOSCTLs = 03K XOR OFFh; 00142000
EPUSIOSCTLY = OCON XOh OMFH; 00143000

/88y 00144000
/%% 00145000
LECLAKE MOLELMIIOSCTLVSPOINTER ALLKESS INITIAL (OFECOH); 00146000
LECLARE MOCEM$1OSCTL) BASED MOCEMSICSCTLISFOINTER BYTE; 00147600
PUCEMSICSCTILISPOINTER = OFEOOH; 00148000
PCOLESICSCTILY = O3H XOh GFFH; 0014900¢C

ary: 00150000
TECLARE FOLENSIIOPCTL<SFOINTER ALURESS INITIAL (CFEWOH); 00151000
LECLARE POLEM$IOSCTIL: bBASED MODERIICSCTL2SPCIMTER BYTE; 00152000
RCCEMSIOSCILZSPOINTER = CHEGOH; 20153000
FCUEMSIOECTIL2 = 2FM XCh UIFH; 00154000

ALY 00155000
FUCEMSICECTLY = G3IH XGh CFFH; J0 156000
PLCEMEICICTLL = OJH XOn GIFK; 00157000
MOLEMSICICILY = OCOH XCR CFEH; 00158000

o8, 00159000
/9% 001€ 0000
/% INIAUCTIOS FOR DIVILE BY 1260 (3C0 HZ) OM 16-pIT LGUNTEN & 2 o/ 00161000
CUTEUT (223) = OBGH; 00162000

CUTEUT (222) = ODBH; 00163000

CUTRUT (222) = OWH; 00164000

/% IMSTKUCTIOM FOh [IVIDE BY 49e. (75 nc) GN COUNTER 0 O oy 00164010
CUTPUT {c23) = 36k, 00164020
GUTPUT (<20) = 62k; 00164030
CUTKUT («2C) = 13K 00164040

/% ThiSE GIVE 75 & 300 hZ CLOCKS FACM 6,7C MHZ ON-BOARD XTAL #, 00165000
/%% 00166000
LY 00167000
LECLARE KSc3<$FLAG BYTE INITIAL(C); 00168000
FSi32SFLAG = O; 00169000

DECLARE (RS.3Z$SPACESTEST, KRS23I2SGLICHAK, RS232FINPUTH, 00170000
KSi328GC1, KS232$MODESSET) LABEL; 00171000

DECLAKEL (ALM), ADRZ, ADEJ ) BYTE IMNITIAL ('A*,°*B*,'C'); 00172000
ALKY = *p*; 00173000

ALNZ = *B*; 00174000

ALRS = 'Cr'; 00175000
DECLAKE(FOLLSSLOTVH, POLLSSLOT:ZM, »CLLSSLOT3H, POLLSSLOTUH, 00176000
FULL3SLCI5SN, FOLLISLOT6M, POLLESLOTIL, POLLSSLOT2L, POLL$SLOTIL, 00177000
FOLL3510Tul, POLLESLOTSL, POLL$SLOT6L, TXSSLOTSINITIALM, 00178000
TXSSLCTIINITIALL, TLMSPOLLSTXISLCTSINITIAL) BYTE 00179000
INITIAL(Y Y, 000,029,030 04 050 140 0ge 074 250 031 aqs 301 097 1):00160000




v

L5

LECLAME
DECLARL

REPCLLITEST,

FOLLHSLOT VN
POLLISLOTIL
FOLL3SLOT2H
POLLSSLOT2L
FOLL3SLOTIH
FOLL$SLOTIL
FOLLESLOTAUH
rOl13S1L0TUL
FOLL$SLOTSH
FOLLSSLOTSL
FOLLSSLOTEN
POLLISLOTEL

l‘l;
l'll;
.‘l;
I9';
l"‘l;
l7l;
IJO;
'5';
syt
03.:
ISI;

l’l;

12 ESLOTSINITIALY = *0°;
TX$SLOTSINITIALL = *1¢;
IDNSPOLLSTXSSLOTSINITIAL = &;
(Cs3, CS&) BYTE;

(PCLLEXNIT,

FOLLSNODESERKOK, POLLSOVERSTEST, xX, YY,
POLLSNSGSCONPLETE, OUTTABLEVSSTATUSSTEST,

FOLLINGSROCESTEST, AUTOSPOLLSHESTAKT, NONSTDNSPOULL, EDACSMOLESSET,
TLniPoOLL,

DECLAKE FOLLSMSGSCOUNMT ADDRESS INITIAL(O);

FULLSHSGSCOUNT = 0

ULCLABE MNTL®FEDACSTAELL(7) BYTE;

REPOLLSFLAGSCOUNT) BYTE IMITIAL (3,0);

DECLARL

DECLARE

LECLARL

CLLAYSEOUTINED,
LCTV, CUIFLAGY,
CORSUELGAU Y,

LECLARL

(ECACEFLAG,
LDACSFLAG

0

FEPULLSFLAGSCOUNT = O
(CC3PFESENT, CCISPRESEMNT) ALDRESS INITIAL (0,0);
CCIFRESENT = 0;

CCITFRESEM

( ShIFTDONN,

ECATEST, SPACETESTT,
CUTCHART,

UECLARE EATSHSULSFLAGH
EATINSUSELAGT =
(CLEt, CLKEY,

LeCLARE
CLEb
LeClAkL

LECLARL

LECLARL

hMIT3.CAL,

LLCLARL

LECLAKE

) EYTE INITIAL
(CLMUMT Y, CLACNT2, CLKCMT?) ALDRESS IMITIAL (0,0,0);

ikl = 0,
Cingl = 0

CARCMT Y =

LELAYTY = G

CLK¢e = 0,

CLKEke = 0,
CLKCMTZ = (;

CLK3 = 0
CLKEI = 0,

CLKCMTI =

0;
{ 1bOLLIOY, GC1, OPOLLICT, IPOLL10O)IY, NONSTDMSDELAY1?,
EATSMSGSSET, NCDEMSOUTPUTSCOMPOSEN,
NOKSTONSDELAYSSET, CHARUTI,

W, 2Z,

00181000
00182000
00183000
001840600
00185000
00186000
00187000
00168000
00189000
00190000
00191000
00192000
00193000
00194000
00195000
00196000
00197000
00198000
00199000

PCLLITABLESTX, POLLIINTERRUPT,RETRANSHITSFLAGSSET) LABEL;00200000

00201000
00202000
00203000
00204000
00205000
00206000
00207000
00208000
00409000

POLLSNODE,00.10000

00<11000
00212000

NOCORSUPLCGALY , KXSBUSYSOVERRIDE},IPOLLYY) LABEL;00213000

DELAYY, ClK., CLKPZ,
(0,0,0,0,C,v,0);

CLk3,

(BUFFENSCELAYY, NONSTDMSNSUSLELAY ) ALDRESS INITIAL
EUFFLRSDELAY) = 45
ACNSTDMIESOSDELAYY = 3UCHK;
(ELACSFOUTINE,OUTPUTSCONFUSE,PTTSLUADT,CELAYSCAL,

Lk = 0,
TCLAE =2 O

TCLKCHT = G

NTTSLCADY, TTSLCALEENDY) LABEL;
{ 3CLK, TCLKE,

TCLKCNT) FYibk INITIAL(L,0,0);

(P5GICVERSDELAY, TCLK?Y, 1CLMPY, TCLKCNT?) BYTE
INITIAL (6N, C, O, O);
PSGSOVERSLLLAY = 60H;

ICLKY = G

TCLKkyl = G
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SHIFTDOWNT, LCADADR, ENDLOAD, ALDRERROR) ) LABELl ;
BYTE INITIAL(CIH);
[*A 2N

(48,300H) ;

00214000
0015000
00216000
00217000
00218000
00219000
00420000
00221000
00222000
00223000
00426000
00.25000
00446000
00227000
00:.28000
00229000
00230000
00231000
00232000
00233000
00434000
00235000
00236000
00237000
00238000
00439000
00240000
00241000
00242000
00443000




TCLKCNTI1 = O} 00244000
* DECLARt (RETKRANSHITSFLAG, TDNSPOLLS$IX$SLOT) BYTE INITIAL(O,1); 00245000
RETRANSHITSFLAG = 0; 00246000
TCASFOLLSTXSSLOT = 1; 00247000
DECLARE (SLUIH,SLOTL,SLOT,SLOTSCOUNT) BYTE INITIAL (0,0,0,0); 00248000
. SLOTH = 0; 00249000
510TL = O, 00250000
SLOT = 0; 00251000
Fo 5L0TFCOUNT = G; 00252000
Sl DECLARE (NI1LMCELAYH, NTDADELAYL) ALLRESS INIT1AL(0,0); 00253000
} NTUNDELAYH = 0, 00254000
o NTLMDELAYL = 0; 00255000
ULCLARE SLCTSGUARDSTIME ADDRESS INITIAL(20H); 00256000
SLCTSGUARDSTINE = 20H; 00257000
LECLARE (TLMSFLAG, POLLSFLAG, AUTOSREPOLLSFLAG) BYTE INITIAL('O', O, 0);00258000
TLEBFLAG = *0°'; 00259000
PCLLEFLAG = 0; 00260000
. AVIOTREFOLLIFLAG = 0; 00261000
DECLARE (PCLLITABLESTXSFLAG, NTDMIFCLLSINTERRUPTSFLAG, 00262000
TCRiPCLLIINTEKRUPTSFLAG) BYTE IMITIAL(0,0,0) ; 00263000
PCLLSTAELESTXSFLAG = 0; 00264000
STUMIPOLLSINTEKRUPTSFLAG = 0} 00265000
TCrSEOLLEINTERRUPTEFLAG = C; 00266000
DECLARE ( €51, ChAR1, OUTI, 00267000
wAITING!, SPACE), LIMECOUNT) EYTE; 0026800C
OUIY = 0, 00269000
. wAITINGY = O 00270000
DECLAFL CHAKSTUKE1(2600) BYTE; 00271000
i DECLARE ®SGCOUMTY(150) ADDRESS; 00272000
N LECLARE UUTTAELEY (2000) BYTE; 00273000
i LECLARE (13, TC), OUTCOUNTI,CC1,J) ADDHESS IMNITIAL (0,0,1,0,0); 00.74000
N J = (; 00475000
‘e 11 = C; 00276000
- TCl = 0 00477000
: OUICCUNTT = 1; 00278000
a CCl = @ 00279000
ce DLCLARE CSJCLATASPCINTER ADDRESS IMITIAL(OFFCOh); 00283000
» DECLARL CSYLATA BASEDC CS3DATASPCINTER BYTE: 00 .+4000
» CSIDATASFGINTER = OFFOOH; 00265200
. DLCLARE INPUT3SCATASFOINTER ADDRESS INITIAL (OFFGOH); 00286000
URCLAKE INBUTISLATA BEASED INPUTISDATASPOINTLR BYTE; 00267000
IMFUT3SCATASPOINTER = OFFu(H; 00268000
DECLARE INFUTSSDATASFOIMNTER ADDRESS INITIAL (OFEOOH); 00269000
. DECLAKE INFUTSSLATA BASED INPUTSJCATASPOINTER BYTE; 00290000
ﬁg . INFUTS$DATASFOINTER = OFEQOOh; 00291000
DECLARE CUTEUTISDATASPOINTER ADDRESS INITIAL (OFEGOH) ; €0432000
LECLAREL CUTFUTVSCATA BASED OUTPUTVSLATASPOINTEE BYTE; 00293000
- CUTFUTISLATASPOINTER = OFEGCH; 00494000
% LECLARE CSViCATASFOINTER ADDRESS IMITIAL (OFEQOH); 00295000
’ CECLARE CST1SUATA BASLD CSISDATASFOIMNTER BYTE; 00:96000
H CS1$DATASFOINTER = CFEOOH; 00.57000
¢ DECLARE INFUTI03SDATASFOINTER ADLRESS INITIAL (CFEUON); 00296000
o LECLARL INEUTV10I3CATA BASED INFUTICISDATASFOINTER BYTE; 00299000
- iNEUT103SCATASFECINTER = UFLLOH; 00300000
. DECLARL INEUTV1USSTATASPOINTER ALLKESS INITIAL (OFFOOH); 00301000
\ LECLARE INELTI0SSCATA bASED INPUTI10S3DATASPOINTER BYTE; 00302000
INFLUTICSELATASPOINTER = UFFCOM; 003G 3000
DECLAFE GUTFUTIOTSCATASPOINTER ALLKESS INITIAL (OFF4UR); 00364000
DECLAFL CUTIUTV1018DATA BASEL OUTrUT101SDATASPOINTER BYTE; 00305000
CUTRUTIQ1SCATIASEOINTER = GIIWOH; 00306900
4 VAL V0507000
» 4 Vaty 00308000
s LECLAKEL (CS,CHAR,ENC,MJF,NOLE, 00309000
-
35
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DECLAKE

sUnSNCl,

DECLARE

CECLARL

UVECLAKL

WAITING, SPACE) BYTE;
EMC = O3
rJF = 0;
WAITING = (;
(N, NUNSGCI, TOTALSNUNSCI,
MUREFCI, PCISPOINTEK, NC, NUMSRCI, RCISPOINTER, GCISPOINTER,

NCISPOINTER, CLKCNT, TCIMITIAL, TCVINITIAL) ADDRESS;
TOUTALSNUNMSCI = 0;
MUNSGCTI = O
MUNSPCI = O3
MUNSKRCI = C;
MUMSENCT = C;
CLKCNT = O
TCINITIAL = 0;
1CIINITIAL = O;
(CLh, CLXKF, DELAY) BYTE IMNITIAL(0,0,0);
Clk = 0;
ClLKE = O,
LELAY = (;
(bUFFERSDELAY, MSGSDELAY ) ADDRESS INITIAL (48, 640);
BUFFERSCELAY = 48;
ESGSDELAY = 160;
( 1ioLL1, ¢C, OPOLLY, CUIT, ST, MJIT1, LCT, CHARIT,

CHAKUT, CHARST, CS$TEST, PRBSLCAD, RRBSLOAD, NRBSLOAD, MJTZ,
FITILOADSEND, KTTHLOADSEND, MTISLOADSEMND,
PT1$L0AL, RTIT$LOAD, NTTSLOAD, OUTSTABLESBUILD, CSMODESCANCEL]D,

FC131L57, CCSTEST, hCISTEST, NCISTEST, CISNUASTEST, CSMODESCANCEL,

LOESTEST, SPACESTEST, DELAYSRCUTINE, OUTSCHAR ) LABEL;

DLCLABL
DECLARE
DECLAME
DECLARL
DLCLARE
DECLARL

(PCIRLSET, RCIRESET, NCIRESET, GCIKRESET, ADRChANGE ) LABEL;
( STAKSINSERT, BMPUSTABLESBUILD ) LABEL ;

( ECISTORE, KCISTORE, MCISICRE ) (365) BYTE;

GCISTORE (321) BYTE;

CHARSSTORE (2000) BYTE;

NSGECOUNT (150) ADDRESS;

Lo I1 = L TO 149;

ENL;
LeCLAKE
DECLARL
DECLARL

DECLARE
DECLARE

DECLARE
DECLARE
DECLAKL
DECLARE
DECLARE
CECLARE
DECLARE
UECLARL
DECLAEKL
/% A4
DLCLARE

ESGCLUMNT (I1) = O3

(ENCRYFT, ENCTEST ) LABEL;
SOh LITERALLY °*OVH' ;
C$NODE EYTE INITIAL (OH)

C$MODE = OH;
FCISAEADER DATA ("*PRIORITY®CI:') ;
(I1,7C,0UTSCOUNT, CC) ACCARESS INITIAL (0,0,1,0);

1 =20;

¢ = 0,

CUTSCOUNT = 1

e = 0;
RCISHEADER DATA (*RCI:*)
GUTSTABLE (2000) BYTE;
MCASHEADER DATA (°*NCI:')
FRESHEACEK LATA (**frRIORITY®RB')
KRESHEACER CATA (*RRb:') ;
MREIALADER LATA (*NRB:')
FTTSHEACER DATA (*SPRIORKITY®IT'):
KTTIHEADER LATA ('RIT:') ;
NTTSHEACER CATA (*NIT:*) ;

{ COMFOSE?Y, #TV, RT1, NTV, GT1, POLLTABLEBUILCY, IPLSTEST,

ChECKIMMCLESETY, TTRI, TBLDUFFY, CTABLEBUVILLI,

NOLEERRORKT, RPUCIMUMTIESTY, PTTh), RTTRI, MTIRD,

POLLITRY, PTABLEDUPPY, KTABLEDULMF1, NTABLEDUMPY, GTABLEDUMPI,
FOLLTALLEUUNFY, RTABLEBUILD1, PTABLEBUILLY, POLLTASLEDUMNPZ,

»TAELESUILDY, FOLLDUMPBUILDY, GiCLLBUXLD), CHECKIMSDELETE,
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00310000
00311000
00312000
00313000
00314000
00315000
00316000
00317000
00318000
00319000
00320000
00321000
00322000
00323000
00324000
00325000
00326000
00327000
00328000
00329000
00330000
00331000
00332000
00333000
00334000
00335000
00336000
00337000
00338000
00333000
00340000
00341000
00342000
00343000
00344000
00345000
00346000
00347000
00348000
00349000
00350000
00351000
00352000
00353000
00354000
00355000
00356000
00357000
00356000
00359000
00360000
00361000
00362000
00363000
00364000
00365000
00366000
00367000
00368000
00369000
00370000
00371000
00372000




MPOLLBUILLY, RPOLLBUILDY, OVERFLOWY, OVERFLOW2) LABEL; 00373000
. DECLARL FOLLTABLE'(1473) BYTE; 00374000
DECLARL (POLLPGINTER1, PTICOUNT1) ALDRESS INITIAL (0,0); 00375000
FOLLPCINTERY = O; 00376000
FTICOUNTY = 0; 00377000
DLCLAKL PTLHEADER DAlA 00378000
- (*FRICRITY CHECKIN TABLE DURP*,OCN,0AN); 00379000
DECLAREL ATLhEADER DATA 00360000
("KOVUTIMNE CHECKIN TABLE DUNP®,0DK,0AH) ; 00361000
DECLAKE NTLhEADEK DATA 00382000
(*NO TKA}FIC CHeCKIN TABLE DUMP',0DH,O0AK); 00383000
LECLAKE GTLHEADER DATA 00364000
{"GROVUE CHECKIN TABLE DUMP*, OLh, OAR ); 00365000
DECLABE ADRERRORNLR DAIA 00386000
('%% IMORRECT ALR CHARACTERS #*9'); 00367000
DECLARE ERROKHNDR CATA 00368000
(**® INCOURRECT MOLE CHANACTEK 32'); 00389000
ULCLAKE T1FRLKRORhLEK LATA 00390000
('*TABLE TRAMSFEK ERROR: NO CHECKINS'); 00391000
DECLARL OVEKFLOWHLR DATA 00392000
(**¢ CHECKINS AT TRE LINIT #»*); 00393000
DECLARL FULLDUMEFWLN DATA 00394000
(*FOLL TABLE DURE: CHANNEL A', ODH,0AR ) ; 00395000
DECLARL FOLLASGOVER LATA 00396000
(*%® ALl FEOLL MESSAGES LOADEL #e¢?); 00397000
/%%y 00398000
VAL V4 00399000
/%% ) 00400000
/%% 00401000
/% IMITIALIZATION ESG TO TERMINAL OPERATOk ./ 00402000
DECLANE STAKRTUPEMSG DATA 00403000 ;
(*IMFRCYVEL FOLLIKG SOFTWARE - VEHKSION 3: 10 JaN, 1980 ') 00u04000
INITIALEESG: WAITING = WAITING ¢ 1, 00405000 :
L0 I = 1 TO Su4; 00806000
CUTTABLE(IC ¢ I) = STARTLPSMNSG (I -1); 00u07000
LN Q0ugd000
1C = TC « 5S4, 00609000
ASGCOUNT (WNAITING) = 5S4, 00410000
yZY Y 00411000
iy 00412000
Iy 00413000
VALY O0u 1u000
VALY 004 15000
1Y 00416000
VALY 00417000
- VALY 004618000
VALYS 00419000
ey 00620000
/9 5LOT CALCULATION ALGURITHE ey 00421000
. IrulLld: 5007 = IMNPUT(228); 00422000
SLLl = SLOT XOR QOFFH; 00623000
SLCTL = SLCT AMD OFOh; 00424000
SLCIL = SHA(SLOTL,4); 00425000
SLCTd = SLOT AMND OFM; 00426000
CLCTFCOUNT = SLOTh ® 30 « LLOTL; 00627000
iF SLGTSCCUNT <> O THEM TDRSFLAG = %3¢, 004 28000C
ELSL TOPSFLAG = Q¢ 00429000
GO 10 POLLSXRIT,; 00430000
/® 5101 IS INFUTTED AS « BCD VALUES ON A SINGLE INPUT #/ 00431000
VA The « BCD VALUES ARE RASKEL OLT INTO SLOTH AND SLOTL 1/ 00432000
7% 00433000
LY 00434000
VA FOLLING ALGORITHN ./ 00435000




P LY 00436000

VALY 006437000
POLLSANIT: IF POLLSFLAG <> OIH THEN GO TO 1IPOLLIY; 004386000
IF PTICOUNTY < 4 THEN GO TO POLLSMODESEEROR; 00639000
ELSE GO TO POLLSOVLKSTEST; 00440000
POLLIRODES ERROR: POLLSFLAG = O 004y 1000
GO T0 MODEERROKY; 00642000
FOLLSOVERSTEST: IF POLLSMSGSCOUNT >= TOTALINUNSCI 0044 3000
THEN GO TO KEPOLISTEST; OQuuu000
ELSE GO TO OUTTABLEVSSTATUSSTEST; 00445000
HEPCLLSTEST: IF AUTOSREPOLLSFLAG = Q1N 00446000
THEN GO TO AUTOSPOLISRESTART; 00447000
FOLLSFLAG = OH; 00448000
GO TO POLLSMSGSCCWMPLETE; 00609000
POLLSNMSGICORPLETE: WAITING » WALITING & 13 00450000
Lto I = V70 30; 00451000
QUTTABLL(TC +I} = PCLLPSGOVER({I-1); 00452000
LMD 00453000
TC = TC + 30, 00u54000
PSGCOUNT (»AITING) = 30; 00455000
FOLLSASGICOUNT = O; 00456000
6O TO0 IFOLLIYY; 00457000
OUTYTABLE VSSTATUSETEST: IF TCV > G THEN GO TO 1IPOLLIY; 00458000
ELSE GO 1C POLLINGSMODESTEST; 00459000
FOLLINGSMODESTEST: 1F TDMSFLAG = *1° THEN GO TO TDWSFOLL; 00460000
ELSE GO TO NONSTDASPOLL; 00ueé 1000
AUTOSFOLLSFESTART: POLLSNSGSCOUNT = O} 00462000
TDASPOLLSTXSSLCT = TOMSFOLLSTXSSLOTSINITIAL; 00463000
GO TO POLLSMSGSCOMPLETE; 00464000
NOMSTLCRNSFOLL: I} NIDESFOLLSINTERRUFISFLAG = O 00465000
THEN GO TO IPOLL1Y; 00466000
1F RETRAMNSHITSFLAG <> GVh THEN 00467000
POLLINSGSCOUNT = PCLLSASGSCOUMT + 1} 00468000
LLSE RETRANSHITSFLAG = 0, 00469000
VA RON~TDR POLL BSG COMFOSITION s/ 00470000
WAITINGY = WAITINGY o 9; 00471000
OUTTIABLEV{TCY ¢ 1) = 01n; 00472000
OUTTABLEV(TCY ¢ 2) = *0°; 00473000
DU 11 = 1 TO 3; 00474000
OUTTABLEI(TCY ¢ 2 ¢« Ity = 00475000
FOLLTAELE V(I ¢ POLLIESGSCOUNT * & - 4); 00476000
END; 00477000
OUTTABLLI(ICY ¢ &) = Q3N; 00478000
OLTTABLEY(TCY ¢ 7) = O3H; 00479000
Vil%] 00480000
VA ELAC [ALLE LOAD ./ 00481000
DO J * YV T0 7; 00682000
NIDNSELACSTABLE(J) = OUTTABLEDI(TCY » J); 00483000
LML 00464000
YAlYi 006065000
TICt = ICY « 7; Q0486000
BSGCLUNT Y (WAITINGY) = T, 00467000
G0 1¢ IPOLL1Y; 00488000
TOMS+OLL: 17 TONSFOLLSINTERRUPTSFLAC = 01N 00469000
THEN GO TO IPOLLYY; 00490000
IF SLOTSCOUMT = TDMSPOLLSTIXSSLOT THEM 00491000
TLUASPOLLSTXSSLOT = TLRSPOLLSTXSSLOT * 1 00492000
ELSE GO TO IPOLLTT, 00493000
IF TIMIPOLLSTXSSLOT >« TDASFOLLITASSLOTIINITIAL ¢ B THEN 00494000
TONSPOLLSTXSSLOT = TDFIPOLLSTXSSLOTSINITIAL; 00495000
’* TEM FOLL MSG COMPOSITION L Y 00496000
IF TOTALSNUMSCI - POLLEMSGSCOUM >s= b THEM K = 6, 00497000
ELSL N = TCTALSNURSCI - PCLLINSGSCOUNT; 00498000

as




RAITING) = WAITIANGY ¢ 1

LC J = 1 70 M;
POLLIPSGSCOUNT = POLLSMSGECOUNT ¢ §;
OUTTAELEV(TCY +1) = O1H;
OUTTABLEY(TCY ¢2) = Q¢
oC IV = 1 TO 3;

CUTTABLEV(TICY ¢ 2 ¢ I1) =
FOLLTAELEY (11 ¢ POLLIiMSGSCOUNT # &

END
TC1 = TC1 ¢+ 63
OUTTAELLI(IC1) = 03H;

ENL;

PSGC

/%2
/3%y

VA

/2%
/%%
JPOULLY:

CUNTT(WAITINGT) = N » b;

iNFUT FROM NODEM s,

CS = CSECATA XCR OFFH;

(S3 = CS AML Ouh;
IF €S3 <> Cun THEMN GU TO XX

CHAR =
GU TC¢ hh
X4: €5 =
1F €3=01

MPUT3SCATA;

'

CS AND O1N;

h Thid GO IC GC;

we: IF CC > 0 THENM GO TO LCT;

LLSE

60 Tu OPOLLY;

/% ACLEN INFUT %y

GC: CHAR
CC= CC+
1¥ (C >=

= INPUT3SDATA XOR OFFHN;
B

<0CU THEN GO TO LCT;

CHAF3STOKE (CC) = CHAK;

IF Cu=

THEM GO TIC ST

ElLsk GO 10 KJTT;

/.

LMCTeST:

LLSE GU

/‘

ST: 11 ¢
1} C

1} ChAh

ELSE

EMRYPTION TEST ey,

1} CHAR = UAAH THEN GO 1C ENCRYP1;
10 1CT;

SCH TES1 v,

hAh = SOK THEN GO TG 1CT;

hAk = *'o* THEN GO TO LCT;

= GAAH THEN GO TO ENCRYPT;
rIF=1;

6O TO0 LCT;

EMNCRYFT:
60 10 1C
VAd "
RJ1V: 1F
I1F €C =
1¥ ENC =
IF Cisy
IF CCs4
I1F CC=b

ELSL
CHRROT:

EL>t

ENC = ENC + 1;
1

FU JOB TEST L 74

MJ3k=) THEM GO TO LCT;

< ThEd GO TO EMCTEST;

2 1HEN OUTPUT (233) = 11h;
THEM GO TO ChARIT;

THEM GO TO CHARNT;

THeM GO TO CHARST;

GO0 10 1CT;

IF CHAK = ADk1 THEN GO TC L(CT;
RIk=1;

GO Iu LCT;

CHARGLT :
ELSE

0 16 1IC

CHAKST:
LLSE

IF CHAR= ADhZ THEN GO TO LCT;
rli=1,

T;

IF CHARs ADR3 THEN GO TO 1C1;
RIl=;

/% LAST CHARACTER TLST o/
LCT: TCLK = IMPUT(230);
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00499000
00500000
00501000
00502000
00503000
00504000
00505000
00506000
00507000
00508000
00508010
00509000
00510000
00511000
00512000
00513000
00514000
00515000
00516000
00517000
00518000
00519000
00520000
00521000
00522000
00523000
00524000
00525000
00526000
00527000
00528000
00529000
00530000
00531000
00532000
00533000
00534000
00535000
00536000
00537000
00538000
00539000
00540000
00541000
00542000
00543000
00544000
00545000
00546000
00547000
00548000
00549000
00550000
00551000
00552000
00553000
00554000
00555000
00556000
00557000
0055000
00559000
00560000




ICLK = TCLX AND 0N,
1} TCLK = TCLKP THEN GO TO OPOLLY;
TCLKCM = TCLKCMT + 1,
TCLKP = TCLK;
I} TCLNCMT < (4H THEN GO TO OFCLLY;
ICLK = v;
TCLKP =
TCLECMNT = Q;
CCEF RESENT = CCSPNESENT o 1
IF CCSFRESENI > CC THEN CCSPRESENT = Q;
ELSt GL TO OPOLLY;
VUTEUT («33) = 10K;

ErC = 0
/%%
/00/ ‘
/%% *
/* EODAC ALGORITHE = MON TUM POLLING ASG'S s/

LOACHRCUTINL: IF ELACSFLAG <> O'H TREN GO TO mJT2,
i RIF <> 1 TREM GO TC MJIT2;
IF rOLLIPLAG <> OVH THEN GO 10 MOT2;
IF TDRSFLAG <> 'O’ THEN GO 10 RJTZ;
IF CC <> 7 THEM GC TO MJT2;
PO J = VYV T0 7;
1F ChARSSTORE(J) <> NTDRS$:DACSTABLE(J)
THEM GO TO RETHANSMITSILAGSSET;
thl
KEThAMSMITSFLAG = OH;
REPOLLIFLAGSCOUMT = O;
GO0 TO PJTc¢;
RETRANSHITSFLAGSSET: RETRANSMITSFLAG = Q1H;
RLPCLLIFLAGSCOUNT = REPOLLSFLAGSCOUNT ¢ 1;
1F FRFOULLSFLAGSCOUNT > 3 THEM hEPOLLSFLAGSCOUNT = G
1} KEFCLLSFLAGSCOUNT = O THEM RETRANSMITIFLAG = OH;
/%%y
/% NCGDE 1LST § FORPATTING »/
BIT<: 1IF nJF=1 THENM GO TO MPUSTABLLESBUILD
BODL= CHARSSTOKE (Z);
IF WOGLE = 'C*® THEN GO TO CS$TEST;

IF mOLEL = L' THEN GC TO CSSTEST;
IF BOLE = 'E' THEN GG TO CSS$TEST;
IF BODE = *p' THEN GO TO PRBSLOAT;
IF BCOE = *'M* THEN GuU TO NRBSLOAD;
IF AGDL = 'k* THEN GC TO RRBSLOAUL;
1F POCE = 'X'THEN GO TO PTTSLOAD;
IF nODk = °Y* THEN GC TO RTTSLOAL;

IF NODEL = *Z' THEN GO TO NTTSLOAL;
G0 TO MPUSTASLESBUILL;
/%%y
/%y
/% CHLCKIN STATUS TLST #/
CSSTEST: IF CHSMGDE= *1' THEN GO 30 (C$TEST;
STARSINSERT: CHARSSTORE (1) = *29
GO T¢ GUTSTABLESBUILL;
/* CHARACTEH COUNT TEST 9,
/®* 1Thk €C TEST KELU1RES PCI/RCI/MNCI CHECKINS TO HAVE $/
/* A MININUA OF Y CHARACTERS, MESSAGES, HOMEVER, PAY o/
/* BE AFPENCEL AMTER THE 9TH CHARACTEK, ./
CCITEST: 1} CC >= 9 1HEMN GO T0 PCISTEST;
ELSL CHAKSSTORE(1) = 24 ;
GU TU OGUTSTABLESBUILL;
FCISTEST: 1F MOGE <> 'C' THEN GO TO RCISTEST:
ELSE NURSPCI = NURSPCI ¢ 1;
PCISPOINTER = 4 # ( MUNSPCI = 1) + 1 ;
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00561000
00562000
00563000
00564000
00565000
00566000
00567000
00568000
00569000
00570000
00571000
00572000
00573000
00574000
00575000
00576000
00577000
00578000
00579000
00580000
00581000
00582000
00583000
00564000
00585000
00586000
00567000
00588000
00589000
00590000
00591000
00552000
00593000
00594000
00595000
00596000
00597000
00598000
00599000
00600000
00601000
00602000
00603000
00604000
00£05000
00606000
00607000
00608000
00609000
00610000
00611000
00612000
00613000
00614000
00615000
006:6000
00617000
00616000
00619000
00620000
00621000
00622000
00623000




VOl =b TC 9 ;
FC13STONL (FCISPOINTER) = CHARSSTCRE(I) ;
PCISPUIMIER = PCISPOINTER ¢ 1 ;
END
bul = 0 TC V2 ;
OUTSTABLE(TC + 1 * 1) = PCISHEADER(I) ;
ENDS
NC = CC ¢ 13
TC = TC ¢ 13,
GO TCL CIINURETEST;
KCI$TEST: IF PODE <> *D* THEN GO TC NCISTEST;
ELSL NUM3IRCI = NURSKRCL ¢ 1
hC1$FOINTER = & ® ( MUMSRCT - 1 ) + 1 ;
VO I =6 TC 9 ;
RCISSTOKL (RCISFOIMNTER) = CHAK$STCRE(L) ;
RCIJPCIMNIEN = RCISPOINTER ¢ 1,
LAD;
Lol =0 TC 3 ;
OUTSTABLE(TC + I ¢ 1) = RCISHEALER(I) ;
LAL;
N = CC ¢+ 4,
1C = 1C ¢ u;
GO TO CISMURSTEST;
MCIITEST: MUMENCI = MUNMSINCI ¢ 1;
MCISFCIMIER = 4 & ( MUASNCI - 1 ) + 1 ;
00O 1 =& TL 9 ;
MCIFSTORE (NCISEQINTER) = CHARISTICRE(L);
NCIxpCGINIER = NCI3POINTEER ¢ 1
Enl;
Lol =0 TC 4 ;
OQUTITARLLELIC ¢ I «1) = NCISHEALLA(I) ;
| N FV3
MO = CC ¢ &
IC = TC + &,
/%%y
/%%
CLaNURITEST: IF MNUBSECI ¢ NUNSRCI ¢ NURSNCI >= 60
THEN GO TO CIMUCESCANCEL;
elSk GC TC OUTITABLESBLIL;
/% ALL~-CALL CHECKIM MOLE CAMCEL *y
CIMULEICANCEL: IF FOLLIFLAG = (1. ThEN GO TO CLEHUDESCANCELY;
Lo 11 = 1V TO 27;
CUTTABLET(1CT1+11) = OViEbPLOWHDK(11-1);
END,;
TCY = IC1 ¢ 27,
WAITINGYT = wAITINGY ¢
ESGCUUMT V(WAITIMNGY) = 27,
/* ChECKIN MOLDE CANCEL MSG TC TERMINAL UPELKATOR s/
CSROLESCANCLLY: DG 1 = Y TO 27;
OLISTABLE (TC#1) = OVERFLCwhDR(1I-1);
EnD;
TC = IC ¢ 27;
[N 1 R P
cincLr = '0°,
GG TC OUTSTARLESBUILD ;
/%%
VAdd4
RPUSTAELESeLILD: KC = CC ;
GUISTAELESLUILO: CO 1 = 1 TO CC;
OUTSTABLE(TIC + 1) = CHARSSTOURE(I);
[ 1 Y"H
1C = 3C ¢+ (C ;
WAITING = wAITING ¢ 1;
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00624000
00625000
00626000
00627000
00628000
00629000
00630000
00631000
00632000
00633000
00634000
00635000
00636000
00637000
00636000
0063900C
00640000
00641000
00662000
00643000
00644000
00645000
00646000
00647000
00646000
00649000
00650000
00651000
00652000
00653000
00654000
00655000
00656000
00657000
00658000
00659000
00660000
00661000
00662000
00663000
00664000
00665000
00666000
90667000
00668000
00669000
00670000
00671000
00672000
00673000
00674000
00675000
00676000
00677000
00676000
00679000
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00681000
00682000
00683000
00664000
00685000
00686000




r

M5G3COUNT (WAITING) = NC; 00687000
. ¢C = 0 ; 00688000
K M = 0; 00689000

rJE = U; 00690000

OUTPUT (233) = 10M; 00691000

ENC = ¢ 00692000

GO 10 OFCLLI; 00693000 !

/%% 00694000

/%%/ 00695000

FEBSLOAD: CC I = O TC 11 ; 00696000

GUTITABLE(TC ¢ I ¢ V) = PRESHEACER(I) ; 00697000

LM 00698000

M = CC ¢ 12 ; 00699000

TC = TC ¢ 12 ; 00700000

GC TO GUTSTABLESBUILL; 00701000

KkBILOAL: LC 1 = 0 TU 3 00702000

OUTSTABLE(TC ¢ 1 + 1) = RRBSHEALER(I) ; 00703000

END; 007064000

NC = CC ¢ U4, 00705000

TC = TC + &, 00706000

GO TU GUTSTABLESBUILL; 00707000

MRBSLOAD: LU 1 = 0 TO 3 ; 00708000

CUTSTABLE(TIC ¢ 1 + 1) = MKBSNEALIR(1) ; 00709000

LMD 00710000

MC = CC + u 00711000

TC = TC ¢ & 00712000

GO T0 OUTSTABLESBUILL; 00713000

yalvi 00714000

VALY) 00715000

FPTISLOAD: i} CSMOCEL = '0' THEM GC IC STAKSINSERT; 00716000

IF €C < Y THEM GO TO STARSIMNSLKRT; 00717000
Lo 1 s ¢ TO CC EY &; 00718000
MURSECT = MNURMSECL + 1 00719000
FCISFOINIER = & & (NURSPCI - 1) o 1; 00720000
LOJ = 4 T0 3, 00721000
FCI$STORE( PCISEOINTER ) = CHARSSTORE (1+J); 007:2000
+C1$P0INTER = PCI3POINTER ¢+ 1 00723000

ML, Q0724000

1F MRSECI o NUMSKRCI ¢ NUMSMCI D= 80 THLM GO TO PITSLUADSENC; 00725000
1} (CC - I) < 4 THEM GO TO PTTSLCADSEND; 00726000
EML; 00727000
?TiSLOADIENL: DO I = 0 TO 11, 00728000
OUTSTABLE(TC ¢ 1 ¢ 1) = PTTSHEACER(I) ; 00729000

END; 00730000

M = CC * Y 00731000

IC = IC ¢ V. 00732000

1F NURSECI ¢ NUMSKCI * NUMSNCI >= &C THEN GO 10 CSMODESCANCEL; 00733000

GO 16 UUTSTAPLESBUILL; 00734000

FTTISLOAD: I} CSMODE = *0°' THEN GG TC STAKSIMNSLKT; 00735000

I1F¥ €C < 9 THEN GO TO STARSIMSERT; 00736000

PO 1 = & TO CC BY 4; 00737000

MUBSLECI = NUBMSHCI + 1, 00738000

BCISFOIMNTER = & & (NURMSRCI - 1) o 1; 00739000

LoJ = ¢ 10 3; 00740000

RCISSTORE( FCISFOINTER ) = CHARSSTOKE(I ¢ J); 00741000

RCISPOINTEK = RCISPOINTER ¢+ 1; 00742000

eND; 00743000

IF MURSFCL ¢ NUMSKCI o NURMSNCI >= B0 'THEN GO TO RITSLOADSENL; 007u4000

IF (CC - 1) < &4 THEN GO TO RTTSLCADSEND; 00745000

LMD ; 00746000

ATTSLOADSENL: DO I = 0 TO 3; 00767000

OUTSTABLE(TC + I ¢ 1) = RTITSHEALRER(I) ; 00748000

INL; 00749000
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N = CC ¢ &
TC = TC + &
1F MUBSPFCI ¢ NUMSRCI + NUNSNCI >= b0 THEN GO TO CSMODESCANCEL;
GO TU CUTSTABLESBUILL;
MTT$LOAD: 1} CSHCDE = *'0' THEN GO TC STARSINSERT;
1 C€C < 9 THEN GO TO STARSINSERT;
LO 1 = & TO CC BY &;
NUMSMNCI = NUMSENCI ¢ 1
NCISFOINTER = 4 & (NUMSNCI - 1) + 1,
L0 J = 0 T0 3;
NCISSTORE( NCISPOINTER ) = CHARSSTORL (1+J);
MCISPOINTER = NCISPOINTER ¢+ 13
ENL;
IF MUBSFCI + NUMSRCI ¢ NUMSNC1 >= B0 THEN GO TO NITTSLOADSENE;
1F (CC -1) < & THEN GO TO NTTHLCADSEND;
LMD
MTTILOADIENC: DO I = 0 TO 3;
OUTSTABLE(IC ¢ I ¢ 1) = NTTSHEALLER(I) ;
LMD,
M = CC + &3
TC = TC + &
1F MURSPCI + MUMSKCI ¢ NUMSNC1 >= €0 THEN GO TO C3MODESCANCEL;
GO 1u CUTSTAULESBUILLD;
/% FFUL CLTFUT ®/
OPCLLY: 4F CUELAY = ) ThEN GO TO LELAYSROUTINE;
IF WAITIMG <= O THEM GO IC IPOLLI1OY;
IF 1C > 0 THEN GO TO ECUMITEST;
LLSE GO TO IPOLLICOT;
LOMSTEST: i} OUTSCOUMT < MSGSCOUNT (1) THEN GO TO SPACESTEST ;
blSE DELAY = 1;
SPACESTELT: IF RS2343$FLAG = G1h THEM GO TO RS<3CSSPACESTEST;
SPACE = INrLISSUATA XOh OFFH;
SPaCtk = SPACE AMD Cih;
IF SFACEL = C/.H THEN GO TO OUTSCHAR
LLSE CELlAY = O;
LU TG 1FOLLYOT,
/33%/
hSe3c3SKFACLITEST: SPACE = IMPUT(.37);
SEACE = SPACEL AND O01VH;
IF SFACE = 0'h ThiMdM GO TV QUTSCHAR;
ELSE DELAY = (;
GO T0 IPOLL101;
VAST4
LELAYSKOULUTIMNE: CLK = INPUT (230);
CLK = CLK AND 01K ;
I} CLR = CLKF THEM GO TO IFOLLI0Y;
CLKCNT = CLKCAT ¢ 1
Cikk = CLK;
It CLKCNT < BURFERSDELAY THEM CO TO I1FOLLICT;
CUTEUT (4 35%) = Oh;
1} CLACNMT <« MSGSDELAY THEM CO 10 IPOLLIVY;
CLLAY = C;
CLKCNT = G
GU Tv 1lPLLLYOY,
/%%
/% ULIPLT iu PFU »y/
VALY
CUTChAR: I} nSZ328PLAG = OVH THEM 6L TO RHSZI2SOUTCHAR;
OUTHUT («35) = GIH;
UUTFUT13DATA = OUTITALLE (QUTSCOUMNT) XOh OFFH;
CUISCOUNT = OUTECOUNT + 1 ;
GO TC SHIFTILURN;
/%%
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00750000
00751000
00752000
00753000
00754000
00755000
00756000
00757000
00758000
00759000
00760000
00761000
00762000
00763000
00764000
00765000
00766000
00767000
00768000
00769000
00770000
00771000
00772000
00773000
00774000
00775000
00776000
00777000
00778000
00779000
00760000
00781000
00762000
00783000
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00766000
00767000
00768000
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00790000
00791000
00792000
00793000
00794000
00795000
00796000
00797000
00798000
00799000
00800000
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00802000
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00807000
00608000
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00812000




hS43480UTCHAR: OUTEBUT (237) = 25H; 00813000
OUTPUT (236) = QUTSTAELE (OUTSCOUMT); 008 14000
OUTSCOUNT = OUTSCQOUMT + 1; 00815000
SHIFTDCwN: IF OUTSCOUNT <= MSGSCOUNT (1) THEN GO TO IPOLLIOI1; 00816000
CUTFUT(237) = 15K, 00817000
O 1 = OQUTS$COUNT TO TC ; 00816000
OUTSTABLE( 1 + ) - OUTSCOUM ) = OUTSTABLE( I ) ; 00819000
EMNL; 00820000
LO 1 = 1 TC WAITING ; 00821000
RSGSCCUMN (1) = MSGSCOUNT (I+1) 00822000
LML 00823000
TC = TC ~ ( CUTSCOUN -1 ) ; : 00824000
NSGCOUNT (WAITING) = C; 00825000
MAITING = wAITING - 1 ; 00826000
OUT$CCUNT = 1 ; 00827000
I1F wAITIMG = ( THEM IC = Q; 00628000
/®* TX & KX MAJOR LOOP - MPU 1, 00629000
/%%/ 00830000
/3%y 00631000
/%% 00832000
IPULL101: 17 RSc323FLAG = O1H THEN GO TO RSZ3.BINPUTT; 00633000
ELSE GO TO IFOLL1011; 00834000
VA4 00835000
hS23<3INEUTY: CSY = INPUT(237); 00836000
CS1 = €SV AND 024, 00€£37000
IF CS1 = 02H THEN CHARY = [NPUT (236); 00838000
ELSE GO TO IPOLLIGIY; 00639000
CO TO hSZz32%GCHY; GGe40060
VALY) 00e4 1000
IPOLLIGYY: CS1 = CSUISDATA XOR OFFH; 00E42000
CSu4 = €SV AND Cun, 00843000
It CS4 <> WK THEN GO 10 YY; 00844000
CHARY = 1INELTI103$CATA; 00845000
GU 10 ¢(%; 00846000
YY: €SV = CST AND On; 00847000
1IF CS1 = 01k THEN GO TO GC1V; 00648000
4¢: IF CCV > ( THEMNM GO TO LCTH,; 00849000
LLSE GO 10 OPOLL1OY; 00650000
/7%%/ 00851000
/" INFUT FkCH MPU »y 00852000
/%% 00853000
GCY¥: ChARY = INFUTVO3SDATA XOR UFFh; 00854000
hS2348GC Y CC1 = CCT1 o 1, 00655000
1F CCYV >= 2000 THEMN GO TO LCT1,; 00856000
CHARSTORLEY (CC1) = CHAR; 00857000
7% %/ 00858000
/% hEALLR TEST o, 00659000
VAR V2 00860000
IF €LV <= 3 THEM GO TO LCTY; 00861000
IF €C1 = 4 THEN GO TO CHARWUTI; 00662000
IF CCV >= S THEN GO 10 LCTY; 00863000
CHAKGTV: IF CHARY = Z1H THEN OUT) = 03 00864000
tLSE GO Tu OUTFLAGY; 00865000
GC 1C LCTY, 00866000
CUTELAGT: OUTTY = 1; 00667000
79%/ 00868000
/e LAST CHARACTER TEST LY 00669000
/%% 00870000
LCTV1: TCLKY = INPUT(230); 00871000
TCLK1 = TCLKY AND OIH; 00672000
IF TCLK1 = TCLRP1 THEM GO 10 CPOLL10Y; 00673000
TCLKCMT 1 = TCLACKNTY « 13; 00674000
TCLKEF1 = TCLRY; 00675000 /
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1F TCLKCNT1 < BSGSOVERSDELAY THEN GO TO OPOLL101;
1CLKY = O}

ICLKEY = 0

TICLKCKTY = 0;

CCI1S5ERESENT = CCISPRESENT + 1;

IF CCISERESENT > CC1 THEN CCISPRESENT = 0;

ELSE GO TO OPOLL10%;

/3%y

VA4

/% %y

VAR 94

/% CUTPUT CORPOSITION %/
/%y

/* %/

CUTFUTICUNFOUSE: IF OGUTTY <> 1 THEN GC TO COMPOSET;
DO CASE EATEMSGSFLAGY;
GL 10 MULEMSCUTFUTSCONPOSE;
1} FOLL¥FLAG = O1H THEN GO 70 EATSHSGY,
ELSE GO TO PRODEMSOUTFUISCOMPOSED;
GC 10 LATINSGY;
ENL;
POLLEMICUTPUTIICONPOSET: 1IF CHARSTORE1(4) = *o¢ ThEn
GO TO NMOLEMSOUTPUTICOMPOSEZ;
Lo I1 = 1 TC cCy
OUTTABLE1(3CY ¢ I1) = CHAKSTORE} (I1);
ENL;
TCY = 1CY + CCH;
WAITIMGY = WALITINGY 1,
NSGCULUNT Y (WAITINGY) = CC1;
EATENSGY: cC) = O,
GUTY = O
GU 1C CPLLL101;
VASd4
/% LOOP-AnUUMND CUTEUT MESSAGE COMFCSITION 2y
/%%
FROCERYGUIPLTISCONPCSEL: DO I1 = 4 T0 CC1I,
CUTTABLEN(TC1 + [1 - 3) = CHARSTOREI(I1);
END;
IC) = ICY ¢ CCY
"AITINGY = WAITINGY ¢ 1,
ESGCOUNTI(WAITINGY) = CC1
cCCt = 0
GUT1 = O
6O 10 OPOLLION;
/2%
s* CORECSITIOM PRUGKAN &/
/¢ %/
/% TEST NOLL CHARACTER s/
/* %/
COBEOSEY: 1} CCY < & THEN GO TO NCLLERKOURY;
IF CARARSTOREV(L) <> ADR1 THEN GU TC ADRERRORT;
IF ChANSTOKEY(7) <> ADRZ THEMN GO 1T¢ ADRERRGCHRI;
IF ChARSTURET(b) <> ADR3 THEN GC 7C ADRERKORT;
/%%
Vad cunsuP rOLL KECOGNITION CHAKACTERS ./
/%%/
iF CHARSTORLY(S) = *A' THEN GO TC GCIRESET,
1F CHAKSTORLI(S) = 'E' THEN GO TO GI);
IF ChARSTORET (S) = *C* THEN GO Tu i1,
IF ChARSTOKLEN (5) *D* THEM GO IC RTY;
iF ChARSTOREN (5) 'E' THEN GO TU NTU;
It ChARSTORED(S) *F*' THEM GO TC PCIRESET,
IF CHARSTIOREN(S5) *G* THEW GO Tu KCIRESET;
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00877000
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IF CHARSTORED(S)
1F CHARSTORE(S)
1F CHAKSTGRE(S)
1F ChARSTORED (5)
IF ChAKSICRET(S)
IF ChAKSTOKED (5)
IF CHAKSTCRET(S)

'h* THEN GO TO NCIRESET;
*I* THEN GO TOC ADRCHANGE;
*J* THEN GO TO POLLSMODE;
'K* THEN GO TO NONSTDMSDELAYSSET;
*L¢ THEN GO TO POLLSINTEKBUPT;
*H* THEN GO TO POLLTABLEBUILDY;
*N' THEN GO TC CHECKINSDELETE;
1F CHARSTICREN (5) *0' THEN GO TO SLOTSREASSIGN;
IF ChAKSTICRE (5) *P' THEN GO TO EDACSMODESSET;
IF CHARSTORET(5) = *¢* THEN GO TC RS232SMODESSET;
IPLITEST: IF CHARSTORE1(5) = 'R* THEN GO TO PROGRAMSSTART:
IF CHARSTICREV(S5) = 'S* THEN GO TC CHECKINMODESET1;
1} ChARS1ORE1(5) = 'T' THEN GO TC TTR1;
It CHARSTICREI(S) = 'U* THEN GO TO TBLDUNPT;
I¥ ChARSTGKET(5) = *V* THEN GO TO EATSASGSSET;
1f CHARSTOKE1(S) = *X% THEN GO TO PBITRI;
1F ChAKSI0RE (5) *Y' THEN GO TG KITR1,
1F ChAKSTORET(S) '%* THEN GO TO NITR1;
1F CHARSTORE1(S) *19 THEK GO TO PITSLOADI;
IF CHARSTOKET (5) *2¢ THEN GO TO RITSLOAD?;
IF CKARSTORLI(5) = *3* THEN GO TO MITSLOADY;
LSE GC 1C MOCEERROR1;
aLlY
VALY
SLOTSREASSIGN: IF CC1 < 22 THEK GO TO NODEERRGR1;
IF CHARSTOKET(21) > 3ISH THEN GO 10 MODEERROR);
IF CHAKRSTORE1(21) < 30H THEN GO 10 MODEERRORI;
1F CHARSTOKEY(22) > 394 THEN GO TO MODEERAOR1;
1F] CHARSTORE1(22) < 30n THEN GO 710 BODEERROR1;
TX$SLOTSINITIALH = (CHARSTORET1(21) -~ 30K) * 10;
TX$SLOTSINITIALL = CHARSTOKE1(22) - 30K ;
1F TASSLOTSIMITIALH + TXSSLOTSIMITIALL > S« THEM GO TO NODEERROR1;
1F TX3SLOTSINITIALH ¢ TX$SSLOTSINITIALL = O THEN GO TO MODEERRORY;
TDASPOLLSTXSSLOTSINITIAL = TXSSLCTSINITIALH ¢ TXSSLOTSINITIALL;
TCASPOLLSTXSSLOT = TOMSPOLLSTASSIOTSINITIAL;
/% TOBSFOLLSTXSSLOTSINITIAL IS LIMITED TO A KANGE OF 1 T0 54 #,
POLLISLOTIH = CHARSTORE1(9);
FOLLISLOT1L = CHARSTOREY(1C);
FOLLSSLGT2ZH = CHAKSTOREV(11);
POLLISLCT2L = CHARSTORE1V(12);
FOLL$SLOT3H = CHARSTORET(13);
FOLL4SLOT3L = CHARSTORE?1(14) ;
POLL3SLOTMM = CHARSTORE1(15);
=
n
=
=

POLL$SLOTML = CHARSTORE1(16);
POLLESLOTSH = CHARSTOREV(17);
FOLL$SLOTSL = CHARSTORE1(16);
FOLLISLOT6H = CHARSTOREV{19);
$10LLESLOT6L = CHARSTORE(20);
GO TC COMSUPLOADY;
/%%
RS23<$MOCESSET: IF €CY < 9 THEM GC 10 MODEERRGR1;
I} CHARSTOREV(9) = '0' THEM RS232$FLAG = OH;
I} CHAKSTOKEY(9) = *1* THLM RSZ2I28FLAG = 01H;
GC TO COMSUEFLOADI;
/%%y
7%%/
LATSASCESET: IF CCY < 9 THEN GO TC PODEEKROR1;
I} CKAKSTOKE1(9) = °'G* THEM EATSMSGSILAG) = OH;
IF CHARSTOREY(9) = *1" THEM EAT$SASGSFLAG! = O1H;
IF CHARSTORL1(9) = *'2' THEN EATSHSGSFLAGY = 02H;
CHARSTOREV(Y) = EATSHSGSFLAG! ¢ 30M;
L X GG TO COMSUPLOADI;

3 o6
¥

00939000
00940000
0094 1000
00942000
0094 3000
00944000
00945000
00546000
00947000
00948000
00949000
00950000
00951000
00952000
00953000
00954000
00955000
00956000
00957000
00958000
00959000
00960000
00961000
00962000
00963000
00964000
00965000
00966000
00967000
00968000
00969000
00970000
00971000
00972000
00973000
00974000
00975000
00976000
009717000
00978000
00979000
00980000
00961000
00962000
00983000
00984000
00965000
00986000
00987000
00968000
00989000
00990000
00991000
00992000
00993000
00994000
00995000
00996000
00997000
00998000
00999000
01000000
01001000




/%%y 01002000

LDACSECLESSET: IF CC1 < 9 THEN GO TC ADRERROR1Y; 01003000

IF CHARSTORE1(9) = *'1' THEN EDACSFLAG = O1H; 01004000

I} ChARSTORE1(9) = *0° THEN EDACSFLAG = OH; 01005000

GC 1C COMSUFLOAD1; 01006000

h ) %%/ 01007000

s VALY 01008000

AURCHANGL: 1F CC1 < 11 THEN GO TO ALRERRORI; 01009000

ADR1 = CHARSTORE(9); 01010000

oy ADR2 = CHARSTORE (10) ; 01011000

y ACR3 = CHARSTORET{11); 01012000

1 GO TO COMSUPLOAD1; 01013000

# V21 01014000

/%%y 01015000

POLLEMCDE: IF CC1 < 10 THEN GO TO ALRERROR?; 01016000

1F CHARSTORE'1(9) = *0' THEN POLLSFLAG = OH; 01017000

IF CHARSTORE1(9) = *1' THEN POLLSFLAG = O1H; 01018000

VA INITIALIZATION OF POLLING MODE ./ 01019000

1} CHARSTORE1(9) = *1° THEN POLLSHSGSCOUNT = O; 01020000

I} CHARSTORE'(9) = *1* THEM 01021000

TCMSPOLLSTXSSLOT = TCHMSPOLLSTXSSLOTSINITIAL; 01022000

IF CHARSTUREN(9) = *1¢' THEN REFOLLSFLAGSCOUNT = 0; 01023000

I} CHAKSTORE1(Y) = *1* THEN RETRANSAITSFLAG = OH; 01024000

1F CHARSTORE1 (10} = *S* THEN AUTOSREPOLLSFLAG = OH; 01025000

1¥ CHARSTORE1(10) = *5N' THEN AUTOSKEPOLLSFLAG = Q1H; 01026000

- LU TO COMSUFLOADT; 01027000

. 2l7i 01028000

VALY 01029000

i FOLLIINTERRUFT: IF CC1 < 10 THEN GC TO ADRERRURI1; 01030000

- IF CHARSTOREV(9) = *1* THEN 01031000

e NTLM3EOCLLSINTERRUFTSFLAG = 0 1H; 01032000

e 1F CHARSTORE1(9) = *0°* THEN 01033000

0 M CMSPOLLSINTERRUPTSFLAG = Oi; 01634000

> IF CHARSTOREY(10) = %1% THEN 01035000

! TDMSFOLLSINTERRUPTSFLAG = 01h; 01036000

- IF CHARSTOREV(10) = ‘0" THEN 01037000

e T0M$FOLLSINTERRUPTSFLAG = CH; 01038000

i CHARSTOREYT(9) = NTDMSPOLLSIMNTERRUPTSFLAG + 30H; 01039000

. CHARSTOREY (10) = TDMSPOLLSINTERRUPTSFLAG ¢ 30H; 010460000

» GO TC COMSUPLOADI; 01041000

= 7%/ 01042000

’ VALYS 010643000

iN NONSTDASCELAYSSET: IF CCY < 10 THEM GO TO ADREKROR1; 01064000

P 1F CHAKSTORE1(9) < 305 THEN GC TO MODEERKOR); 01045000

ﬁ; . 1} CHAKSTORE1(9) > 39H THEN GC TO MODEERROR1; 01046000

IF ChAKSTORE1(10) < 30H THEM GO TO MODEERROR1; 01047000

}q 1F CHARSTGRE1(10) > 39H THEN GO TO MODEERROR1; 01048000

&; /% CEANACTIERS 9 & 10 ARE DELAY ENTERED IN SECONDS LY 01049000

VA, MAXIMUEM DELAY IS 99 SECCNDS s/ 01050000

2 MNTCMCELAYH = CHARSTORE1(9) - 30H; 01051000

3 MTLMCELAYL = CRARSTOREV(10) - 30H; 01052000

3 DELAYSCAL: MONSTLMSMSGSDELAYV & (NTCMDELAYH®ICOH) ¢ (NTDMDELAYL®1IOH); 01053000

: 6O TC COMSUPLOADI; 01054000

- ValJyi 01055000

VilY 01056000

" /® ALk EHRCR MESSAGE s/ 01057000

ADRERKCR1: LO I = 1 TO 30; 01058000

GUTTABLE (TC ¢ I) = ADRERRORHDK (I-1); 01059000

END; 01060000

; wAITING = WAITING + 1, 01061000

IC = TC + 30; 01062000

i CUTTABLE (IC +1) = ODH; 01063000

!3 CUTTABLE (TIC +2) = OAK; 01064000
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i CUTTABLE(ICe 3) = ADRY; 01065000
i CUTTABLE (TC +4) = ADh<; 01066000
: CUTTABLE (TC +5) = ADR3; 01067000
} CUTTABLE(TIC +6) = 03h; 01068000
- GUTTABLE (TC ¢7) = 03H; 01069000
E . 7C = IC ¢ 7, 01020000
1 FSGCOUNT (hAITING) = 37; 01071000
H 0O TO CORMSUPLOADIY; 01072000
VAdY4 01073000
AR VA S V4 01074000
/% ALLITIONS TO CI TABLES &/ 01075000
/Yy 01076000
’* CHECKIN TABLE TRANSFERS FhCM PPU BY CONSUP COMMAND o/ 01077000
VA4 Q10768000
$TISLOADY: 1F CCYV < 12 THEN GO TC MCDERKROKI; 01079000
1F MUKSPCI ¢ NUPSKRCI + NUPINCI >= 80 THREN GO TO OVERFLOMY; 01080000
LC 1 = 9 TO CCY BY &; 01081000
MIBIPCI = NURSPCI + 1; 01082000
FCISPOINTER = & * (MUNSPCI -~ 1) ¢ 1 01083000
10 J = 0 J0 35 01084000
FCISSTORE (PCISPOINTER ) = 01085000
CHAKRSTOREI (1 J}; 01086000
FCISPOINTER = PCISPOINTER ¢ 1 01067000
(19 01088000
IF »UBNIPCI +» WORSRCI & wWUMSAC] >= BU TNEN GO TO TTSLOADSENL)Y; 01089000
IF (CCY - I) < & THEN GO TC TTILOALSEMND?; 01090000
LND; 01€91000
GO0 TC CONSUPLOADY; 01092000
ATTSLOAL1: LF CC1 < 12 THEN GO TO MCDEERRONY; 01093000
IF NUNEPCL ¢ NURMSKCI + NUMSANCI >= 80 THEM GO TO OVERFLOW)I; 01094000
g0 1 = 9 TO CC1 By 4; 01095000
MIRINCI = NUMSKACI ¢ 1; 01096000
KCIIPGINTER = 4 & (KURSKCI - 1) ¢ 1; 01097000
L6 g0 T0 3; 01098000
ACISSTORE (RCISPOINTER ) = 01099000
CHARSTOREN (I +J); 01100000
RCISFOINTER = WCISPOINTER ¢ 1; 01101000
ENC,; 01102000
IF MUPSPCI ¢ NUNSKCI + NUMSACI >= 60 THEK GO TO TTSLOACSENLDY; 01103000
IF (€CY - I) < & THEN GG T0 TTSLOALSEND?; 01104000
ENC; 01105000
GO TC COMSUPLOADI; 01106000
MTI$LOAD): IF €CV < 12 THEN GO TO MCDEERROK1; 01107000
IF MUNSPCIL + NURSRCI ¢ NUMSNCI >= 80 THEM GO TO OVERFLOWT,; 01108000
CO 1 = 9 TO CC? BY 4; 01109000 -
AUBSNCT = MUNSNCI + 1; 01110000
MCISPOINTER = 4 » (NUMSKCI - 1) ¢ V; 01111000
Lo J =0 %70 3; 01112000
MCISSTORE (NCISPOINTER ) = 01113000
CHARSTOREN (I +J); 01114000
MCISPOINTER =~ NCISPOINTER ¢ 1; 01115000
ENC; 01116000
IF NURSPCY ¢ NURMSRCI ¢ NUMSNCI D>= 60 THEN GO TO TTSLOACSENL?; 01117000
1F {CCY -1) < & THEM GO 70 ITSLOADSEND1; 01118000
inc; 01119000
GO TC COMSUPLOADY,; 01120000
TTSLOADSENL 1: 1F MURSPCI ¢ NUMSKCI ¢ NUMSNCI >» 80 ThEX GO 01121000
TO OVERFLOW; 01122000
ELSE GO TO COMSUFLOAD?Y; 01123000
VAR YA 01124000
/* &y 01125000
/¢ FRIORITY o/ 01126000
r¢ 8/ 01127000
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x
1
K
3
E /% 8 01128000 i
FT1: IF MUMSPCI ¢ NUASRCI + NUMSNCI >= 80 THEK GO TO 01129000
E OVERFLOWT; 01130000
NUNSPCI = NUNSPCI + 1 01131000
3 PCISPOINTER = 4 * ( MUNSPCI - 1 ) ¢ 13 01132000
DO I =9 TC 12; 01133000
PCISSTORE (PCISPOINTER) = CHARSTORETV(X) ; 01134000
PCISEOINTER = PCISPOINTER ¢ 1; 01135000
ENG; 01136000
GO TG COUMNSUELOADY; 01137000
VZR Y 01138000
VARY, 01139000
/% KOULTINE », 01140000
VAR V4 01141000
VAR Y 01142000
RT: 1F MSUESPCI + NUMSKCI ¢ NUMSANCI >= 80 THEM GO TO 0113000
CGVERFLON D, 01144000
MUNSKCI = AUNSKCI + 1; 01165000
RCISFOINTER = 4 % ( NUNSRCI - 1) ¢ 1; 01146000
LO 1 = 9 TC 12, 01147000
NC13STCHKE (KCISFCINTER) = CHARSTOREI (1) 01148000 )
NRCISFOINTEn = KCISEOINTER + 1, 01149000
ENL; 01150000
GO TG COPSUELOADY; 01151000
/% 8/ 01152000 v
ARV 01153000 1
Ve, MG THRARRIC &, 01154000
LY . 01155000
2 Y 01156000
MTV: IF MUMSPCI + KUMSRCI ¢ NUMINCI >= 80 THEN GO TO 01157000
OVERFLOWD; 01158000
MUNSNCI = NUMSACI + }; 01159000
MCISEOINTER = & & ( NUMSNCI ~ 1) + 1; 01160000
L0 1 =9 TC 1z; 01161000
MC1SSTCORE (NCISFOIMIER) = CHARSTOREI(I); 01162000 4
MCISFOINTER = NCISFOINTER + 1; 01163000
END; 01164000
GO TO COFSURLQADT, 01165000
VoLV 01166000
yZ1Yy, 01167000
VAd GHCLP CHECKIN */ 01166000
/9%, 01169000
GT1: IF CC1 < 11 THEN GO TO ADRERRCHI; 01170000
IF NUBIGCI >= 64 THEM GO TO OVERFLUMZ; 01171000 {
M= G 01172000 L
00 I = 1 T¢ 16, 01173000
MIESGCI = NUMSOCI ¢ 1, 01174000
GCISFOINTER = s (NUNSGCI -1)+1; 01175000 q
. GCI$STORE (GCISPOINTER) = CHANSTOREN(9); 01176000
GCI$STORE (GCISFOINTER + 1) = CHARSTORE(10); 01177000
LO CASE N, 01178000
GCISSTCRE (GCISPOINTER ¢ ) = '0°'; 01179000 h
GCISSTORE (GCISPOINTER ¢ Z) = *1'; 01180000 !
GCISSTORE (GCISPOINTER ¢ 2) = *2°'; 01181000 ¥
GCISSTORE (GCISPOINTER ¢ 2} = *3'; 01162000 :
GCISSTORE (GCISFOINTER ¢ i) = ‘4’ 01183000 )
GCISSTORE (GCISPOINTER ¢ 2) = *5°; 01184000 i
GCISSTORE (GCISPOINTER ¢ Z) = '6°'; 01185000 1
GCISSTORE (GCISPOINTER ¢ 2) = *7°; 011686000
GCISSTORE (GCISPOINTER ¢ 2) = *B°; 01187000
GCISSTORE (GCISPOINTER ¢ 2) = *9°; 01188000
GCISSTORE (GCISPOINTER ¢ 2) = *AY; 01169000
GCISSTOKE (GCISPOINTER + ) = *B°; 01190000
99




e, 01191000

GCISSTORE (GCISPOINTER ¢ 2) =
GCISSTORE (GCISPOINTER ¢ 2) = *D°; 01192000 .
GCI$SSTORE (GCISPOINTER ¢ 2) = ‘E'; 01193000
GC1$STORE (GCISPOINTER ¢ 2) = *F'; 01194000
L 01195000
X | I S 01196000
GCIISTORE (GCISPOINTER + 3) = CHARSTORE1(11); 01197000
GCISFOINTER = GCISPOINTER + 5; 01198000
) IF MUNSGCI >= 64 THEN GO TO CVERFLOW2; 01199000
g IND; 01200000
GU TC CORSLELOADY; 01201000
/%% 01202000
; /%% 01203000
4 CHLCKIMBEELETE: 1F CCY1 < 11 THEN GO TO ADRERROR1; 01204000
Ml 01205000
; I} ChARSTOREV(9) = ‘P* THEN ¥ = 0; 01206000
IF CHARSTORE1(9) = *R* THEN K = 1; 01207000
IF CHARSTORE1(9) = *N' THEN M = 2; 01208000
1F ChAKSTOREY(9) = *G* THEN N = 3; 01209000
/" .y 01210000
IF N = &4 THEN GO TO MODEERACR)I; 01211000
1F ChARSTORE1(10) - 30k > 6 ThEN GO TO MODEERROR1; 01212000
1F ChARSTOREVY(11) - 30H > 9 THEN GO TO MODEERROR1; 01213000
: yL Y 01214000
- J = (ChAKSTORE1(10) - 30H) * 10 + (CHARSTUKE1(11) - 30H); 01215000
/9 'y 01216000
DO CASLE N 01217000
- IF J > NUNSPCI THEWN GO TO FCDEERROR1; 01218000
IF J > MUMIRCI THEN GO TO RCDEERROR1; 01219000
ff IF S > MURSNCI THEN GO T0 MCDEERRORI1; 01220000
e IF 0 > NURSGCI THEN GO TC MCDEERRORY; 01221000
e LND; 01222000
R /% LY ' 01223000
R DU CASE N; 01224000
. I} NUMSPCI = O THEN GO TU FODEERROR1; 01225000
I} MUNSRCI = 0 THEN GO TO MODEEKRRORI1; 01226000
>, IF NUMSNCI = O THEN GO TC RODEERRGR1; 01227000
': IF NUNSGCI = O THEN GO 10 PODEEKRORY; 01228000
13 INe; 01229000
/% sy 01230000
. LO CASE N; 01231000
Q DG I = 4wJel TO USNUMSPCI; 01232000
i PCISSTORE (I-4) = PCISSTCRE(I); 01233000
K . EN; 01234000
et DO I = 4%Je1 TO U*KURSRCI; 01235000 .
e RCISSTORE (I-4) = RCISSTCRE(I); 01236000
)e EM; 01237000
t DC I = 49J+1 TO UENUNSKNCI; 01238000
‘ NCISSTORE (1-4) = NCISSTCRE (L) 01239000 .
! EM; 01240000
" A DC I = 49Je1 TO 4SNUNSGCI; 01261000
3, GCISSTORE(I-4) = GCISSTCRE(); 01242000
¥ END; 01243000
A ENC; 01244000
e L .y 01265000
- DO CASE N; 01246000
¢ NUBSPCI = NUMSPCI - 1; 012647000
' NUPSRCI = MNUMSRCI 1 01248000
NURSNCI = NUMSHNCI - 1; 01249000
3 NUPSGCI = NLMSGCI - 1, 01250000
END; 01251000
i x s 'y, 01252000
W LO CASL N; 01253000
-
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AL AL S e e § L

PCISPOINTER » PCISPOINTER - &
RCISPOINTER = RCISPOINTER - 4;
NCISPOINTER » KCISPOINTER - &
GCISPOINTER » GCISPOINTER - ¥,
END;
/% L
GO TC CONSUPLOADY;
/vy
/%y
VA, EPU C1 NUMBER TEST ./
/%%
PALYS

BPUCIMUMTESTIY: IF NUMSNCI + NURSPCI ¢ NUNSRCID>« 40
THEM GL TO CVERFLONY;
ELSE GC 70 COMSUPLOADY,
/%%
2%/
Vad OVERFLOW MESSAGE s/
’7%%
/ey
OVERFLOWY; CHhCDE = *Q7;
OVERFLOWZ: LO I = ¥ TO 27;
GUTSTABLE( TC ¢+ I ) = OVERFLOMHODR(I - 1)
LMD
WALTING = WAITING + 1;
IC = TC + (7,
OUTTABLE (TC +1) = O34,
OUTTAELE (TC +4) = Q3nh;
TC = TC + «;
BSGCOUMT (WALITING) = 29;
€C1 = U3
GO TO CPULLW;
VA4
/8 %y
/% CHECKIN MUCE Si1 8/
/* %y
VAR Vi
CHECRINACDESETY: IF CCY < 9 THEN GC TO ADRERRURI;
I¥ CHARSTOREN(Y) = ¢0' THEN C$NOLE =

IF CHARSTOREYN(9] = *1°¢ THEM CSNODE > ")';

LLSE CSNODE = *(°*;

1F NUMEIPCI ¢ MUBSRCl ¢ NUNSNCI >= &0 THEN GO TO OVERFLON);

ELSE GC To COMSUFLOAD)Y;

/7%

/oy

/¢ HESET CF CHECKIN TABLES .y

rees

/0%

PCIRESET: mUNSPCY =» O
ECISPOINTEN = O
“0 TO CQUSUPLOADY;

MCIKESET: MUNSRCI = 0;
RCISPOINTER = O
GO T0 COMSUPLOAD?Y;

BCIRESET: RUNSNCI = O
WCISFOINTER = O
GO TO COMSUPLOADY;

GCIRESET: NUNSGCY = O
GCISPOINTER = O

/%%y

%%/

Va4 CONnSUF NSG RETURN TO TEKMINAL OPERATOR L4

re%/

101

01254000
01255000
01256000
01257000
01258000
01259000
01260000
01261000
01262000
01263000
01264000
01265000
01266000
01267000
01266000
01269000
01270000
01271000
01272000
01273000
01274000
01275000
01276000
01227000
01278000
01279000
01:60000
01.61000
01262000
01403000
01.64000
01:85000
01286000
01287000
01268000
01.69000
01230000
01291000
01.92000
01293000
01294000
01295000
01296000
01297000
01298000
01299000
01300000
01361000
01302000
01303000
01304000
01305000
01306000
41307000
01368000
01369000
01310000
01311000
01312000
01313000
01314000
01315000
01316000




/%% 01317000

CONSUKLOADY: DO I = 1 TO CC1; 01316000

OUTSTAELE( TC + 1 ) = CHARSTOREI(I); 01319000

LND; 01320000

. TC = TC + CC1; 01321000

" WAITING = WAITING ¢ 1; 01322000
OUTTABLE (TC +1) = QO3H; 01323000

OUTTABLE (TC +2) = 03H; 01324000

e 1C = TC +2; 01325000
e NSGSCOUNT (WAITING) = CC1 +2; 01326000
: ¥OCOMSUPLOALY: CC1 = 0, 01327000
GO TU CPOLLIOI; 01328000

V2R Y; 01329000

/* ERRCk MESSAGE DUMP s/ 01330000

/% 01331000

/7%%/ 01332000

FPODERLKRORY: DO 1 = 1 TO 30; 01333000

CUT$TABLE( TC ¢ I ) = ERRORHDK (1 - 1) ; 01334000

END; 01335000

TC = TC ¢ 30; 01336000

WAITIMNG > WAITING o 3 01337000

rSGCOUNT (WAITING) = (; 01338000

BSGCOUNT (WALTING) = MSGCOUNT (WAITIMNG) + 30; 01339000

cCl1 = ¢; 01340000

60 T0 GPOLLW1; 01341000

= /7%%/ 01382000
- VAR V) 01343000
/* 1ABLL ThANSFERS @/ 01344000

Fr VAlRRY ' 01345000
™ /% PRAKE U} HEADER 9/ 01346000
ot VAR Jvi 01347000
o TTh1: GUTTAELEI(TICY ¢ 1) = tev, 01348000
SR CUTTABLEI(ICY ¢ 2) = CHARSTORE1(9), 01349000
-~ TCIIAITIAL = 1C1; 01350000
¢ PO I= 1 To 3, 01351000
> GUTTABLEY( TC1 ¢ 2 ¢ I) = CHAKRSICREV( I¢9 ) ; 01352000
‘e END; 01353000
i“ /% oy 013%4000
*‘ /® SELELT TABLE s/ 01355000
0 VAdR V4 91356000
! IF CHARSTORE1(9) = *X* THEN GO TO FITK1; 01357000
IF CHAKSTORLI(9) = *Y' THEN GO TO RITRI; 01358000

I¥ CHAKSTIOKL1(9) = 'Z' THEN GO TC MITRI; 01359000

IF CHAKSTORE1(9) = 'T' THEN GO TC PCLLTTRI; 01360000

ELSE GO 10 KOCEERRCR1; 013613000

/% vy 01362000

VARV 01363000

/% PBCl TAELE LOAL 1/ 01364000

2RV 01365000

VAR V) 01366000

: vTIR1: IF MUNSPCI = O THEM GO TO TFHERROKY; 01367000
L WAITINGYs wAITINGY ¢ %, 01368000
? ASGCOUMT V1 (#AITINGY) = O 01369000
- TCt = ICY ¢ 5; 01370000
s b= ushUPSECE; 01371000
i DG I = 1 10 KN; 01372000
3 OUTTABLEY( TCY ¢ 1) = PCISSTORL(I); 01373000
END; 01374000

TCY1 = ICY ¢ N; 01375000

OUTTAELEV(IC1¢1) = CiH; 01376000

CUTTABLEN(IL142) = C3Y; 01377000

TICl = TC1 ¢ 2 01378000

RSGCOUNT 1(WAITINGT) = TC)1 - TCIIMITIAL; 01379000
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GO T0 CONSUFLOADY;

/% %/

/% %/

/7% KC1 1ABLE LOALC oy
/% &/

/% %y

KTTR1: IF MUNSRCI = O THEN GO TO TFRERRORI;

wAITING1= WAITINGY ¢ 1;
ASGCOUNT 1 (WAITINGY) = O;
TC1 = TIC1 ¢ §5;
M = WSMURFACI;

D0 I = 1 10 »;

CUTTARLEY( TCY ¢ 1) = RCISSTOKE (1);

LaD;
TC1 = IC1 ¢ N;
OUTTABLEV(5CYeY) = 03M;
OUTTABLE1(1C1¢2) = 03H;
IC1 = TCV + 2;
MSGCOULMT Y (wAITINGY) = ICI
6O TO COPSLELOADY;
/* v
/% %y
/% MC1 1ALLE LGAL oy
/% %y
/¢ %y

- TCIINITIAL;

NTTIR¥: IF MURMSMCI = ( THEN GO TO TIHFERKORI;

wAlTIMOY® WAITINGY o 1
MSGCLUMT YV (wAITIMNGY} = O,
IC1 = IC1 ¢ 5,
M = LONUPINCT;

DO 1 = 1 30 N,

OUTTARLET( TCY o 1) = NCISSTORE(I);

ENC,;
TCY = 1C1 ¢ N,
CUTITABLENI(IC1eY) = 03N,
VUTTABLE1(TCL1¢2) = U3H;
TCV1 = TC1 ¢ .
NSGCOUMT 1 (wAITINGY) = TC?
GU TC CORSUILOAD)Y;
/% %/
VAR V4

- TCUINITIAL;

/% FOLL TAELE LOAD ( ALL CALL ) &y

/* %
Vadhd4

POLLTITIRY: 1} ETICOUMNI Y <= O

wAITING1= wAITINGY ¢ 1;
NSGCOUNT V(mALTING1) = C;
TC1 = 1C1 + 5;

LG I = 1 10 ¢TICOUMTT;

THEM GC TO TFRERRCFI;

OUTTAELEI(TCY ¢ 1) = POLLTARLIN(1) ;

LnD;
TCY = TCt + PTILOUMN;
GUTTAELLY(1C1+1) = QO3H;
OQUTTAELEN(IC192) = Q3N,
IC1 s TCY ¢ 2,
RSGCOUUMT I (wAITINGY) s TCI
GO T¢ CUMSULELCADY;
/%%
/7%%/

TCIINITIAL;

/* TAbLE TaANSFER ERROR NESSAGL CLNP L 74

/%%
TFAERROKY: LU 3 = 1 70 33;
CUITABLL (IC

1)

= TFRERRORHDK (I-1);
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013680000
01381000
01382000
01383000
01384000
01385000
01386000
01387000
01388000
01369000
01390000
01391000
01392000
01393000
01394000
01395000
01396000
01397000
01398000
01399000
01400000
01401000
01402000
01403000
Q1w 0u000
01405000
01406000
01407000
01408000
014609000
01410000
J1411000
01612000
01413000
01414000
01415000
014 1e000
01417000
01418000
Q1419000
01420000
01421000
01422000
01423000
01424000
01425000
01426000
014270600
01428000
01429000
01430000
01431000
01432000
01433000
J 1434000
01635000
01436000
01437000
01638000
01%39000
01440000
01441000
01442000




END;
IC = TC ¢+ 33,
WAITING = NWAITING ¢ 1;
BSGCOUNT(WAITING) = 33;
cc1 » 0,
GO TO OPOLLIOY;
TARD4
/% */
/% TABLE LuUnPs ey
/* %/
/% o/
/% MAKE UF HEADER s/
/’* &/
/* vy
TBLDUNMFY: IF CCY < 12 THEN GO TO ADRERRORY;
OUTSTABLE(TC + 1) = 01H;
OUTSTABLE(TIC + 2) = *39;
TIC = IC ¢+ 2,
PO I = 1 TL 3
QUTSTAELE( TC + I ) = CHARSTOREY{ I+9 ) ;
LNL;
I1¢ = IC ¢+ 3;
RWAITING = MAITING + 13
BSGCOUMT (NAITING ) = §;
/*
/8
/% SELECT TABLE s/
A4
/% %/
IF CHARSTOME Y (9)
IF CHARSTORET(9)
IF CHARSTOKLI(9)

‘0% THEN GO TO GIABLEDUMPI;
'yt THEN GO TO FIABLEDUMEF?;
"h' THEN GO TO RTABLEDUMPI;
IF CHARSIOAKEN(9) " THEN GO TO NIABLEDUMFI;
IF CHAKSTIORL1(9) 2% THEN GO TG FCLLTABLEDUNPY;
ELSE GC TC MODEEMRORY;
/e
/¢
/* FRIGRITY %y
/8 vy
/. %/
PTABLEDUNE Y. £O I = 3 TC 29;
OUTPTABLE (TC ¢ I) = PIDHEMDER(I - 1);
END;
IC = 1C ¢+ &9
BSGCOUNT (WAITING) = ESGCOUNT (WAITING) ¢ 29 ;
IF NUMIPCI = 0 THEM GO TO COMSUFLOALTY;
» = 1
/7* OVUTPUTTING OF PCI TABLE- 8 CHECKINS PEk LINE #/
PTAELEBVUILEY: DO I = 1 TO 8;
DC J x ) TO u;
TIC = IC + 1
BESGCOUNT (WAITING) = MSGCOUNT (WAITING) ¢ )
CUTSTABLE(TC) = PCISSTCHE (N);
It N >= PCISPOINTEER THLMN GO TO COMSUPLUADY;
LI T H
ENL,;
¢ = IC + 1V
OUTSTABLE (I< ) = 20H;
ASGCOUNT (WAITING) = PSGCOUNT (WAITIMNG) ¢ 1
EMD;
IC » IC ¢+ 1V
OUTSTAELE (TIC ) = ODh;
TC = 1C « 1;

LN B I B ]
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01443000
01444000
01445000
01446000
0luu 7000
01448000
01449000
01450000
01451000
01452000
01453000
01454000
01455000
01456000
J1457000
01458000
01459000
01460000
01461000
01462000
01463000
01464000
01465000
01466000
01467000
01468000
01469000
01470000
01471000
01472000
01473000
01474000
01475000
01476000
01477000
01478000
01479000
01480000
01481000
01482000
01483000
01464000
01485000
01486000
01487000
01488000
01489000
01490000
01491000
01492000
01493000
01494000
01495000
01496000
01497000
01498000
Q1499000
01500000
015010006
01502000
01503000
015¢4000
01505000

Py




4.
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UL CE R

OUTSTABLE (1C ) = OAN;
BSGCOUNT (WAITING) = NSGCOUNT (WAITING) ¢ 2 ;
GO TO PTABLEBUILEY;
/8y
/%%
/® RCUTINE ./
/%%
Vaddd
RTABLELUMPY: DO I = 1 TO 28;
OUTSTABLE (IC ¢ I) = RTDHEADER(I-1);
ENL;
1C = 1IC + 2b;
ESGCOUMT (WAITING) = ESGCOUNT (WAITIMNG) + 28;
1F NUNSKCI = 0 THEN GO TO COMSUPLOADI;
» = 1,
/% GUTPUT1ING OF RCI TABLE~ 8 CHECKINS PER LINE ¢/
KTABLERUILLY: DO 1 = )V TO 8,
LO J = 1 TC &;
TIC = TG+ 1;
ASGCOUNT (WAITING) = BSGCOUNT (WAITINCG) » 3;
OUTHTAELE(IC) = RCISSTORE(N):
IF N > RCISPOINTER THEM GO TO CONSUPLOAD)Y;
N o= N ¢+ 1;
ENb;
TC = TC ¢ 1;
GUTYTABLE (1C ) = 20h;
NSGCOUMT (WAITIKG) = PSGCOUNT{WALITING) + 1;
END;
TC = TC ¢+ 1
QUISIABLE (IC )= OCH;
TC =« TC +1;
GUTSTABLE (1C ) = OAH;
MSGCOUNT (wAITING) = MSGCOUNT (WAITING) ¢ 2;
GO TO KTABLEBUILDY;
/0%y,
/‘./
/% NC TRAFFIC */
/‘t/
MABLECUNP 1: LO
VUTSTABLE (TC ¢
EMD;
TC = TC + 31,
ASLCOUNT (WAITING) = PSGCOUNT (WALITINC) + 33%;
IF »URENCI = 0 THEM GO TO COBMSUPLCALY,
LI T
/% OUIPUTTING OF MC]I TABLE - 8 CHRCKINS PRR LINE 1w/
MNTABLEBUILLY: DO I = 3 TO &;
LC J = 1 10 4;
1C « 7C ¢ 1,
NSGCCUNT (wAITING) = RNSGCOUNT (WAITING) ¢ 1,
OUTSTALLE (IC ) = NCISSTORE (N).;
IF & >= NCISPOINTER THEN GO TO CONMSLPLOADY;
Nox NV,
END;
TC = TC + 1,
BSGCOUNT (WAITING) = PSGCOUNT (WAITING) + 1
OUTSTAbLE (IC) = 20M;
END;
TC = TC + 1;
CUTSTABLE (TC) = ODH;
TC = TC + 1,
CUTSTAELE {(TC) = OAh;
ESGCOUDT (WAITING) = RSGCOUNT (WAITING) ¢ (;
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1 10 31,

1 =
1) = NIDNEADEK(i-1)}

01506000
01507000
01508000
01509000
01510000
01511000
015312000
01513000
01514000
01515000
01516000
01517000
01518000
01519000
01520000
01521000
01522000
01523000
01524000
01525000
01526000
Q1527000
01528000
01529000
01530000
01531000
01532000
01533000
01534000
01535000
01536000
01537000
01534000
01539000
01540000
01541000
01542000
01543000
21544000
01545000
01546000
01547000
01548000
015649000
01550000
01551000
01552000
01553000
01554000
01555000
01556000
01557000
01558000
01559000
01560000
01561000
01562000
01563000
01564000
01565000
01566000
01567000
01568000




GO TG MTABLEBUILDY;
/%%
/7%%/
/7% GROUP CHECKIN *y
/%%
GTABLELUNPI: DO I = 1 TO 26;
OUTTIABLE (1C ¢+ 1) = GTDHEADER(I-1V);
END;
TC = TIC ¢ €,
NSGCOUNT (dAITING) = NSGCOUNT (WAITIMNG) ¢ 26;
IF NUNSGCI = O THEN GO TO COMSUPLOALY;
M= 1; .
/% OUTPUTTING OF GCI TABLE - 8 CHECKINS PER LINE ®/
GTAbLLEBUILD': DO I = 1 T0 8;
LOJ = 1 T0 4;
TIC = TC ¢ 1
RSGCOUNT (WAITING) = HSGCOUNT(MAITING) ¢+ I,
QUTTABLE(TC) = GCISSTOME(N);
Ir N >= GCISPOINTER THEMN GO TO COMSUPLOADY;
N = N ¢ 1;
EMC;
TC = TC ¢+ ;
OLITABLE (IC) = 20H;
MSGCCUNT (WAITING) = MSGCOUMT (WAITING) + 1,
END;
TC = IC + 1;
OUTTABLE (TC) = ODH;
IC = TC ¢+ 1, ’
OUTTABLE (TC) = OAH;
BSGCCUNT (WALITING) = MSGCOUNT (NAITING) ¢+ 2;
GO 10 GTABLEBUILD);
/*%/
/7%%/
VAd POLL ay
/%%
/%%
POLLTAELEDURP2: WAITING = WAITING ¢+ 1V

TOTALSNUNSCI = NUMIECI ¢ NUNSKCI ¢ NUNSNCI ¢ NUMSGCI;

PTICOUNTY = & & TOTALSNUNSCI;
VAl RESET OF FOLLING MODE PARAMLTERS L ¥4
POLLSFLAG = O
REFCLLSFLAGSCOUNT = O
FOLLSNSGSCOUNT = O
TDPREPOLLSTXSSLOT = TDMSPOLLSTXSSLOTSIMITIAL;
POLLTAELEDURP1: IF TOTALSNUMSCI = O THEN GO TO CONSUPLOADY;
1F CHAKSTUREMT(13) = *R* THEN POLLSTABLESTXINLAG = O1M;
LLSE POLLSTABLESTXSFLAG = OH;
DO 1 = 1 TG 26;
OUTSTABLE (IC ¢ I } = POLLDUBPMDR (I-1);
END;
TCINITIAL = IC;
TC = IC ¢+ 26;
/% OUTFUTITING OF FOLL TABLE- 8 ChECKINS PER LINE */
POLLLURPBUILDY: LINECOUNT = O;

N= O;

/* SLOT ASSIGNAMENT HEADER - TFIRST LINE vy
/%%

J = 1;

OUTTABLE(TC + 1) = 26H;

OUITABLE(TC + 2) = FOLLSSLOTIN;

OUTTABLE (TC ¢+ 3) = POLLSSLOTIL;

OUTTABLE(TC ¢ 4) = 29H;

OUTTABLE(TC ¢ 5) = 20M;

01569000
01570000
01571000
01572000
01573000
01574000
01575000
01576000
01577000
01578000
01579000
01580000
01581000
01582000
01583000
01564000
01585000
01586000
01587000
01588000
01589000
01590000
01591000
01592000
01593000
01594000
01595000
01596000
01597000
01598000
01599000
01600000
01601000
01602000
01663000
01604000
01605000
01606000
01607000
01608000
01609000
01610000
01611000
01612000
01613000
01614000
01615000
01616000
01617000
01618000
01619000
01620000
01621000
01622000
01623000
01624000
01625000
01626000
01627000
01628000
01629000
01630000
01631000
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TC = TIC « 5;
LIMNECOUNT = LINECOUNT ¢+ 5;
LOADADR: DO I = 1V TO &;
OUTTABLE(TC+I) = POLLTAELEI(N+I);
EMC;
M= Nek;
OUTTABLE (TC+5) = 20H;
LINECOUNT = LINECOUMT ¢ S;
TC = TC ¢ 5;
IF b > FTICOUNT1 THLN GO TO EMNDLCAL;
IF LINECUUNT < 45 THLN GO TO LOACACEK;
ELSE GO 70 LENDLCAL;
EMUDLCAD: OUITABLE(TC+1) = ODH;
OUTTAELE (TC+2) = OAH;
IC = TC ¢+ 2,
LIMLCOUMT = O;

BSGCOUNT (RAITING) = NSGCOUMNT (WAITING) ¢ (TC-TCIMNITIAL);

TCIMITIAL = TC;
Ifr » >= PTICOUNTY THEN GO TO POLLSTABLESTX;

/%  SLOT ASSIGNMWENT WEADER -  ALD'L LINES sy

GUTTABLE (TC ¢ 1) = 2BH;

LO CASE J;
OUTTABLY (TC + 2) = POLLSSLOTIH;
OUTTAELE(TC + 2) = POLLSSLOT2h;
GUTTABLE(TC + 2) = POLLSSLOT3H;
OUTTABLLE(TC ¢ 2) = POLLSSLOTUH;
OUTTABLE(TC ¢ 2) = POLLSSLOTSH;
OUTTABLE(TC + 2) = POLLSSLOTéH;

ENL;

LO CASE J;
GUTTAELE(TC ¢ 3) = POLLSSLOTIL;
OUTTABLE(IC + 3) = POLLSSLOT2L;
OUTTABLE(TC ¢ 3) = POLLSSLOT3L;
OUTIABLE (TC ¢ 3) = POLLSSLOTY4L;
GUTIABLE(IC ¢ 3) = POLLSSLOTSL;
OUTTABLE(TC ¢ 3) = POLLSSLOT6L;

LND;

CUTTALLE(TC + 4) = 29H;

OUTTABLE (TC ¢ S) = 20H;

TC = TC ¢ 5;

LIMNECOUNT = LINECOUNT ¢ 5;

J s J ¢ 1,

IF J >S5 Thin J = O;

GO TG LOADALR,

/%%

/%%

POLLITABLESTX: IF FOLLSTABLESTXSFLAG <> O

THEM GO TO COMSUFLCADY;

WAITINGY = WAITINGY ¢ 1;
DO 11 = 1 TO PSGCOUNT (WAITING) ;

OUTTABLEY(TC14I1) = OUTTABLE(TCeIV-MSGCOUNT (WAITING));

END;
/* s/
/® ALL-CALL HEALCER SUBSTITUTICH (V4
OUTTABLEV(TCY ¢ 1) = *S*;

CUTTABLEI(TC1 ¢ 2) = sL¢;
CUTTABLEV(TCY ¢ 3) = '00;
CUTTABLE}(TCY * &) = 9T7;
CUTTABLEV(TCY ¢ 5) = 2FH;

/" ./
MSGCOUNTV(WAITING?) = MSGCOUMN (NAITING);
TC1 = TC1 ¢ HSGCOUNT (WAITING);
POLLITALLESTXSFLAG = O;

107

01632000
01633000
01634000
01635000
01636000
01637000
01638000
01639000
01640000
01641000
01642000
01643000
01644000
01645000
01646000
01647000
01648000
01649000
01650000
01651000
01652000
01653000
01654000
01655000
01656000
01657000
01658000
01659000
01660000
01661000
01662000
01663000
01664000
01665000
01666000
01667000
01668000
01669000
01670000
016713000
01672000
01673000
01674000
01675000
01676000
01677000
91676000
01679000
01680000
01681000
01682000
01683000
01684000
01685000
01686000
01687000
01688000
01689000
01690000
01691000
01692000
01693000
01694000




GU 10 CONSUFLOADY;
/%%/
/%%
Va4 FOLL TABLE SETUP L V4
/%%
/%%
/%%/
/% GET ¢ C I DATA ./
/%%
/7*%/
vrOLLIABLLEBUILCY: 1F WUMSPCI = O THEM GO TO KPOLLBUILDY;
M o= USMUPSECI,
to 1 = 1 TC N;
FOLLTABLEV(I) = PCISSTORE(I1);
LND;
7%/
/%%y
Vad GET Kk C I DATA \ V4
/%%/
/%%
RPOLLBUILD1:; 1IF NUMSKCI = 0O THEM GO TO NPOLLBULILDI;
b o= UeMNUPMSKC];
FULLFOIMNTERTY = 4 & NUMIPCI;
DO 1 = 1 TC N;
FULLTABLEY (POLLPOINTERY ¢ I) = RCISSTURE(L);
END;
/%%
/%%
/7% GET N C I DATA 174
/7%%/
/%%
MPOLLBUILDY: 1F NUMSNCI = O THEN GO TO GPOLLBUILDY;
N = WShUNSNCI;
FOLLPOINTEKY = 4 » (MNUNSPCI + NUNSECI);
DO 1 = 1 TC N;
POLLTIABLEY( POLLPOINTER1 ¢ I ) = NCISSTOKE(I);
END;
/%%
/%%
/* GET GCI CATA s/
/%%
/%%
GPOLLBUILD1: IF NUMSGCI = O THEM GC TO POLLTABLEDUNPZ;
b = USNUMSGCI;
POLLFCINTERY = 4 * (NUNSPC1 + NUMSRCI + NUMSNCI);
DO I = 1 TQ N;
FOLLIABLET(PCLLPOINTRRY ¢ 1) = GCISSTORE(I);
EMD;
GO TC POLLTABLEDURPZ;
/%%
/%%
Vad OUTFUT sy
/%%
OFOLLY0OT: I} CLLAYY = 1 THEN GO TO LELAYSROUTINED;
IF WAITINGY <= 0O THEN GO 10 IPOLL1;
1F TIC1 > O THEN GO TO EOPFTESTY;
ELSE GO TO IPOLLY;

EORTESTI: IF OUTCOUMTY < MSGCOUNT I (1) THEM GO TO SPACETEST;

ELSE CELAYY = 1;
SPACETEST1: SEACEY = INPUTI0SSDATA XOR OFFH;
SPACLY = SPACE) AND C2M;
IF SEACEY = 02K THEN GO TO OUTCHARY;
ELSE CELAYY = O;
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01695000
01696000
01697000
01696000
01699000
01700000
01701000
01702000
01703000
01704000
01705000
01706000
01707000
01708000
01709000
01710000
01711000
01712000
01713000
01714000
01715000
01716000
01717000
01718000
01719000
01720000
01721000
01722000
01723000
01724000
01725000
01726000
01727000
017268000
01729000
01730000
01731000
01732000
01733000
01734000
01735000
01736000
01737000
01738000
01739000
01740000
01741000
01742000
01743000
01744000
01745000
017646000
Q1747000
01746000
01749000
01750000
01751000
01752000
01753000
01754000
01755000
01756000
01757000




GO TO l1kOLLY; 01758000

< VAL 4 01759000

/%%y 01760000

VAl DLLAY ROUTIMES LV3 01761000

/%%/ 01762000

- /%%y 01763000

DELAYSKOUTIMEY: CLKY = INPUT (230); 91764000

CLAY = CLKV AND O1H; 01765000

1F CLMY = CLKPY THEN GO TO IPCLLY; 01766000

CLRCANTY1 = CLKCNTT ¢+ 1V 01767000

CLKP1 = CLKYV; 01768000

IF CLKCMI1 < BUFFERSDELAYY THEN GO TO IPOLLY; 01769000

CGUTIPUT (235) = 0BH; 01770000

LF TLRSFLAG <> *1' THEN GO 10 NONSTDMSDELAY?; 01771000

TDESLUELAYSRCUTINEY: CLK3 = INPUT (230); 01272000

CLK3 = CLKJI AMD O1H; 01773000

AF Clh3 = CLKP3 THEN GO TO 1FCLLI; 01774000

CLXCMN1J = CLKCNTI ¢ 1, 01775000

CLKP3 = CLK3; 01776000

1F CLARCMT3 < SLOTSGUARDSTIME IHEN GO TO 1POLLY; 01777000

LELAYT = 0; 01778000

CLLACAMLY = O, 01779000

CLKCNIZ = 0 01780000

CLKCMN3 = 0; 01761000

GU TC IPCLLT; 01762000

NUNSTCRELELAYV: CLKZz = INPUT (230); 01783000

ClK2 = CLK2 ANL UYL, 01784000

I} CLK2 = CLKPZ THEM GO Tc IPOLLY; 01765000

CLKCNTIZ = CLKCNTZ + 1 01766000

CLlKFz = ClNg; 01787000

IF CLKCNT< <« NONSTDMSMSGSLELAYY THEN GO TO IFOLLI; 01768000

I} €C = C ThEM DLLAY! = GH; 01769000

LLSF DELAYY = 01h; 01790000

1} NOMNBTOMSKSGIDELAYY <= 3CH THLN GO TO KRXSbUSYSOVERRIDED; 01791000

CLACMNIY = O} 01792000

CLKCMNT2 = 0 01793000

CLECMNTY = O, 017%4000

Gu TO IFOLL1; 01795000

VALY: 01796000

/9% 01797000

AXIbUSYSGVERRIDEY: DELAYY = O 01798000

DC CASE FOLLSFLAG; 01799000

MOMSTLCPNSNSGSDELAYY = (; 01600000

NOMSTDMERSGEDELAYY = 5(h; 01801000

. EMNL; 01802000

CLKCMY = C; 01663000

CLMCMNT2 = U 01804000

CLRhCNT3 = C; 01605000

GL TO IFOLLY; 01806000

VALYA 01807000

VALY 01808000

OUTCHART: CLTPUT(235) = OYH; 01809000

CUTEUTTIUVSLATA » OUITABLEY(OUTCCUMNIY) XOK OFFH; 01810000

GULICGUMI Y = QUTCCUNTY » §; 01811000

SHIFILCmMY: IF OUTCCUNTY <= NSGCLUMNIT1(1) THEN GO TO IFOLLY; 01812000

ELSE DC IV = OUTCCUNIY TO TC1; 01613000

GUTITAERLLY ( I1 1 -~ GUTCOUNT) = OUTTABLEYV(I); 016814000

END; 01815000

LO X1 = 1 1C WAITINGY; 01816000
ASGCLUNTI(11) = ASGCOUNTI(IV ¢ 1 ); 01617000 |
Enl; 01618000 i
TCY = 1C1 - ( OUTICOUNTI - 1) 01619000 ;

RSGCULNT VT (WALTINGT) = 0, 01820000




YT

IR

WAITINGT = WAITINGT - 1 ; 01821000
OUTCOUMT = 1; 01822000
IF WAITIMNGY = O THEMN TCY = O} 01823000
60 T0 IFOLLY; 01824000
QUIT: OUTPLI(Z) = CC; 01825000
CUTPVUT (2) = CCI1; 01826000 :
. CUTPUT (2) = MSGCOUNT (1); 01827000 !
" S OUTPUT (2) = MSGCOUNTI(1); 01828000 :
k GUTPUT (2) = TC; 01829000 ;
‘ CUTPLT(2) = TCT1; 01830000 :
o CUTPU1 (2) = OUTCOUNT; 01831000 1
g CUTPUT (2) = OUTCOUNTI; 01832000 ]
; CUIPUT(Z) = WAITING; 01833000 i
CUTPUT(Z) = WAITINGY; 01634000
OUIPUT(2) = NUMSECI; 01835000 i
OUTPUT (2) = NUMSKCI; 01836000
! OU1PUT (2) = NUESNCI; 01837000
I CUTPUT(Z) = NUEKSGCI; 01638000
OUTPUT (2) = PTICOUNTT; 01839000
EOF 01840000
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AFSATCOM
AFSC
ASR
BCD
b/s
CINC
CMOSs
COMSUP
CpP

CPU
CRT
EAM
EDAC
EPROM
ESD
FLTSATCOM
FSA
FSK

IC

1/0
IsA

LSI

GLOSSARY

Air Force Satellite Communications
Air Force Systems Command
automatic send receive

binary coded decimal

bits per second

Commander-in-Chief

complementary metal-oxide semiconductor
communications supervisory

command post

central processing unit

cathode ray tube

emergency action message

error detection and correction
eraseable programmable read-only memory
Electronic Systems Division

Fleet Satellite Communications
free storage area

frequency shift keying

integrated circuit

input/output

instruction storage area

large scale integration
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MI
MPU
NB
NCA
NCS
ow
PROM
R/T
RX
SBC
SDS
S10P
SSDA
TDM

TTL

UHF
VSA
WB

WWABNCP

GLOSSARY (Continued)

message indicator

message processor unit
narrowband

National Command Authority
net control station

orderwire

programmable read-only memory
receiver/transmitter

receive

single board computer

Satellite Data System

Single Integrated Operations Plan

synchronous serial data adapter

time division multiplex
transistor-transistor logic
transmit

ultra high frequency
variable storage area

wideband

Worldwide Airborne Command Post
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